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TO  THE 

9u|){l0  of  3oim  ffiootrsir,  JfM.&. 

THIS  COLLECTED  EDITION  OP  HIS  WBITINGS, 
WITH  A  BIOGRAPHICAL   MEMOIR, 

IS 

RE8PECTPULLY  DEDICATED. 


PREFACE 


Soon  after  the  death  of  the  late  Professor  Goodsir 
several  of  his  friends  thought  that  it  would  only  be  a 
fit  tribute  to  the  memory  of  one  who  for  so  many  years 
had  occupied  a  prominent  position  as  a  teacher  and 
man  of  science,  to  collect  and  arrange  in  an  easily 
accessible  form  his  published  anatomical  memoirs,  most 
of  which  were  scattered  in  Journals,  or  in  the  Transac- 
tions or  Proceedings  of  various  learned  Societies. 

On  examining  his  manuscripts,  it  was  found  that 
amongst  them  were  several  lectures  and  essays  care- 
fully written  out  for  the  press,  and  in  some  cases 
even  in  proof,  but  which  had  not  been  published. 
From  the  new  facts,  or  from  the  expression  of  opinion 
on  questions  of  scientific  interest,  which  they  contained, 
it  has  been  decided  to  include  them  in  this  collected 
edition  of  his  writings.  The  duty  of  selecting  those 
lectures  and  memoirs  which  were  considered  most 
worthy  of  preservation  in  this  form  has  been  under- 


taken  by  Professor  Turner,  and  in  the  editorial  labour 
of  correcting  and  revising  the  proofs  he  has  bad  the 
most  willing  co-operation  of  the  Rev.  J.  T.  Goodsir, 
who  has  given  every  facUity  for  examining  the  mass 
of  accumulated  manuscript,  and  has  taken  the  most 
active  interest  in  the  progress  of  the  work. 

The  papers  are  arranged,  not  in  chronological 
order,  but  according  to  their  Bubjectr-matter.  In  the 
first  volume  will  be  found  a  number  of  lectures  on 
anthropological  and  psychological  questions,  none  of 
which  have  previously  been  published ;  and  several 
memoirs  on  descriptive  comparative  anatomy,  of  which 
the  essays  on  Tethea,  and  on  a  New  Mollusc,  have  not 
previously  appeared  in  print  Two  papers,  written 
conjointly  with  the  late  Professor  Edward  Forbes,  and 
a  brief  Appendix  containing  some  detached  observations 
selected  fi.-om  his  note-books,  close  this  volume.  The 
second  volume  contains  memoirs  on  development  and 
morphology,  together  with  a  number  of  papers  on  ana- 
tomy, physiology,  and  pathology.  Of  the  papers  in  this 
volume,  most  of  those  on  the  mechanism  of  the  joints 
are  new.  The  configuration  of  articular  surfaces,  and 
the  movements  of  the  joints,  had  been  for  many  years 
the  subject  of  careful  study  by  the  late  Professor,  and 
in  additioii  to  the  essays  on  the  knee  and  hip,  his 


papeTB  contained  notes  on  the  Btructure  and  functions 
of  varioiig  other  joints,  more  especially  the  vertebral 
and  costo-vertcbral  articxilations,  but  they  were  unfor- 
tunately in  too  fragmentary  a  form  to  be  made  use  of. 
In  this  volume  also  are  incorporated  three  short  papers 
by  Harry  D.  S.  Goodsir,  which  ori^nally  appeared  in 
the  volume  of  Anatomical  and  Pathological  Observa- 
tions pubhshed  in  1845  in  conjunction  with  hia  brother 
John. 

The  duty  of  preparing  the  Biographical  Memoir 
waa  originally  imdertaken  by  the  Rev.  J.  T.  Goodsir, 
who,  after  collecting  some  materials  in  iUnstration  of 
Ilia  brother's  early  life,  committed  this  part  of  the  work 
to  Dr.  Henry  Lonsdale,  whose  long  intimacy  with 
Professor  Goodsir,  and  other  members  of  his  family, 
and  whose  literary  skill,  were  regarded  as  eminently 
fitting  him  to  perform  this  office. 

The  portrait  is  engraved  from  a  photograph  of  the 
Professor  when  he  waa  forty  years  of  age. 

The  Editors  beg  to  acknowledge  the  liberal  spirit 
in  which  the  Publishers  have  carried  out  the  pre- 
paration of  the  two  handsome  volumes  now  submitted 
to  the  medical  profession  and  the  public. 
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EXPLANATION  OF  THE   PLATES. 


AMPHIOXUS  LANCEOLATUa— Plates  I.  IL  page  371. 

Fig.  1.  A  lateral  view  of  Amphioxus  lunceolatm.  As  the  specimen 
when  sketched  was  slightly  compressed  between  two  plates 
of  glass,  it  is  represented  of  greater  depth  than  the  animal 
exhibits  in  its  natural  condition,  a  The  mouth,  with  the 
oral  filaments ;  6  the  abdominal  fold  of  the  left  side  :  the 
fold  is  semi-transparent,  so  that  the  lower  surface  of  the 
abdomen  is  seen  through  it ;  c  the  anus,  with  one  fin  before, 
and  another  behind  it ;  d  the  dorsal  fin :  the  vesicular 
germs  of  the  rays  are  seen  in  all  these  fins,  and  the 
splanchno-ribs  are  also  visible  through  the  abdominal 
parietes  ;  e  the  length  of  the  specimen. 

Kg.  2.  The  abdominal  aspect  of  the  specimen.  a  The  mouth  ; 
h  h  the  abdominal  folds  ;  c  the  anus  ;  d  the  heart 

Fig.  3.  A  lateral  view  of  the  same  specimen  after  the  removal  of  the 
integuments,  including  the  abdominal  folds  and  the  soft 
parts  of  the  fins,  a  The  mouth,  with  the  oral  filaments  ; 
6  the  abdominal  muscle,  with  the  splanchno-ribs  seen 
through  it ;  c  c  the  heart ;  d  the  anus  ;  e  the  vesicular 
germs  of  the  rays  of  the  anterior,  /  those  of  the  posterior 
anal  fin  :  these  germs  do  not,  like  the  soft  parts,  extend  to 
the  extremity  of  the  tail  ;  g  the  germs  of  the  rays  of  the 
dorsal  fin,  which,  like  those  of  the  anal  fin,  do  not  extend 
along  the  tail  ;  h  k  the  lateral  muscular  bundles  separated 
by  the  needle,  so  as  to  display  in  their  intervals  the  ^  chorda 
dorsalis,**  and  the  dorsal  and  ventral  branches  of  the  nerves  ; 
i  the  first  pair  of  nerves ;  k  the  second  pair,  analogous  to 
the  trifacial,  the  dorsal  and  ventral  branches  of  which 
extend  along  the  bases  of  the  fins  to  join  the  branches  of 
the  other  nerves.  This  dissected  specimen  is  flattened  by 
slight  compression,  in  order  to  display  the  various  parts  with 
greater  distinctness. 

Fig.  4.  The  integuments  have  been  removed  from  the  tail,  but  the 
abdominal  folds  have  been  left     The  abdominal  muscle, 

VOU  I.  h 
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unci  the  brancluBl  compnrtmcnt  of  the  iuteetinal  tulw,  have 
been  opened  lungitudinally,  a  little  to  the  right  side  of  the 
mesial  line,  a  a  The  two  divisions  of  the  lipoid  bone  ; 
b  b  the  internal  Hurface  of  the  bmnchial  chamber,  through 
the  woUfl  of  which  the  "  chorda  doreoliB,"  the  nerves,  and 
the  ventral  bundles  of  the  muscles,  are  seen  ;  c  c  the  heart, 
with  the  Hplanchno-ribs  passing  off  from  it  on  each  side 
towards  the  "  chorda  dorsalis  ;"  d  d  the  abdominal  muscle  ; 
t  the  digestive  portion  of  the  intestinal  lube  proceeding  to 
the  anas  ;  f  g  g  the  abdominal  folds. 

Fig.  B.  The  neuro-skeleton,  consisting  of  a  o  the  "  chorda  dorsalis," 
h  i>  the  vesicular  germs  of  the  dorsal  fin  rajs,  e  those  of  the 
anterior,  and  d  those  of  the  posterior  anal  fins. 

Fig.  6.  The  nexvouB  system,  a  a  The  spinal  cord  ;  b  the  fiist  pair 
of  nerves  ;  c  the  dorsal  ;  d  the  ventral  branch  of  the  second 

Fig.  7.  The  intestinal  system,  a  The  branchial  compartment ;  6  the 
digestive  compartment  of  the  intestinal  tube  ;  c  the  mouth  ; 
d  the  anus. 

Fig.  8.  The  vascular  system,  a  a  The  lieart ;  fi  4  the  primary  branches 
or  branoliial  arteries  i  c  e  the  branchial  veins  uniting  in 
loops,  from  the  angles  between  which  trunks  convey  the 
blood  into  d  d  the  aorta. 

Fig.  0.  a  Portion  of  the  "  chorda  dorsalis,"  to  show  the  circular  fibres 
of  the  sheath  i  h  the  superior ;  c  the  inferior  longitudinal 
ligament  ' 

.  A  portion  of  the  sheath ;  shreds  of  the  aponeoroses  adhere 


Fig.  10. 

Fig.  n. 

Fig.  12. 
Fig.  13. 


Fig.  U. 
Fig.  15. 


Fig.  17. 
Fig.  18, 


One  of  the  compressed  vesicles  which  occupy  the  interior  of 
the  sheath,  and  compose  the  moss  of  the  "  chorda  dorsalis." 

Some  of  the  compressed  vesicles  removed  from  the  sheatli,  to 
show  their  relation  one  to  another. 

Five  of  the  cylindrical  cells,  from  the  dorsal  fin,  to  show  their 
relative  positions,  and  the  masses  of  cells  which  they  contain 
in  their  interior. 

A  single  celh 

A  portion  of  the  spinal  cord,  from  its  anterior  Ihinl,  magnified, 
to  show  the  black  matter  which  runs  along  the  median  line, 
and  the  origins  of  the  nerves. 

A  portion  of  the  middle  third,  highly  magnified  to  show  the 
nucleated  cells  of  which  it  is  composed,  and  the  larger  cells 
of  the  dark  median  band.  Some  of  the  cells  of  the  dark 
band  are  filled  with  black  ]iigmcnt  granules,  which  arc  repre- 
sented escaping  under  the  compression. 

A  portion  of  the  spinal  cord,  magnified  to  show  the  origin  of 
the  nerves  by  single  roots,  and  without  the  insertion  of  the 
primitive  fibres  of  the  nerves  into  the  eubiitaace  of  the  cord. 

Primitive  fibres  of  a  nerve. 
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Fig.  19.  A  transYerse  section  of  the  spinal  cord,  to  show  the  groove  on 
its  upper  eaxSace^  and  the  black  matter  on  the  floor  of  the 
groove. 

F\g,  20.  Primitiye  fibres  from  one  of  the  lateral  mnsdes. 

fig.  21.  The  eighteen  pieces  of  one  of  the  divisions  of  the  hyoid  bone. 
The  anterior  piece  cairies  no  ray. 

Fig.  22.  A  few  of  the  splanchno-ribe,  to  show  their  relations  to  the 
heart,  aorta,  and  branchial  vessels,  a  a  The  ribs  which  bifur- 
cate ;  b  h  the  simple  ribs ;  c  c  a  portion  of  the  heart  with  four 
branchial  arteries  ;  d  d  tk  portion  of  the  aorta  with  eight 
branchial  veins. 

Fig.  23.  A  portion  of  the  aorta,  to  show  the  mode  of  connection  be- 
tween the  aorta  and  branchial  venous  trunks  and  loops. 

Fig.  24.  A  portion  of  the  heart,  to  show  the  mode  in  which  the 
arteries  leave  it  The  heart  or  ventral  vessel  is  somewhat 
flattened,  its  upper  and  under  walls  meeting  at  an  acute 
angle  on  each  side. 

Fig.  25.  The  lower  end  of  one  of  the  lateral  muscular  bundles,  magni- 
fied to  show  the  position  and  configuration  of  one  of  the 
generative  organs. 

Fig.  26.  Portions  of  four  pieces  from  the  hyoid  bone,  magnified  to 
show  the  mode  of  connection,  also  tiie  cavities,  and  irregular 
masses  of  cells  which  they  contain. 

¥ig.  27.  One  of  the  generative  organs,  highly  magnified  under  com- 
pression, to  show  the  nucleated  cells  of  which  it  is  composed. 
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CHAPTER  I. 


INTRODUCTORY. 


The  Qoodsiis  of  Fife  and  Anstruthcr — Three  generations  of  "  Doctor 
Johns  ** — ^The  birth,  schooling,  and  St  Andrews  education  of  John 
the  Professor. 

The  city  of  Edinburgh  is  built  on  lofty  heights,  accli- 
vities, and  intervening  valleys ;  it  is  situated  in  the 
midst  of  sea  and  land  prospects  of  great  diversity 
and  beauty ;  and  naturally  and  aesthetically  it  shows 
the  most  picturesque  metropolis  in  Europe.  Its  Old 
and  New  Towns  form  an  architectural  coimterpoise; 
the  Old,  with  its  many-storeyed  dwellings,  narrow 
alleys,  quaint  turrets,  its  ancient  Castle  on  precipitous 
rock,  its  royal  Palace  on  meadowed  plain — ^partaking 
more  or  less  of  the  semi-mediseval,  the  transitional  and 
the  grotesque  in  art — stands  in  strong  contrast  to  the 
uniform  streets,  the  pleasure-gardens,  the  palatial  edi- 
fices, and  noble  monumental  structures  of  the  New,  or 
modem  city.  Claiming  the  rapturous  admiration  of 
foreigners,  and  no  small  share  of  national  homage, 
Edinburgh,  as  a  city  of  historic  note,  has  ever  been 
the  pride  and  joy  of  its  educated,  enlightened,  and 
Aesthetic  citizens.  The  man  of  travel,  surveying  the  truly 
grand  panoramic  view  from  the  Calton  HiU,  will  best 
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2  ,..•.;•.  •.."modern  ATHENS. 

^GOir^r?hend  the  claims  of  the  Scottish  metropolia  to  the  j 
•iVtfe'of  "Modern  Athens,"— as    characterised  by  her  J 
position,  her  environs,  and  sea-approaeh, — though  the  | 
analogy  between  the  cities  of  the  ancient  Greek  and  ] 
modem  Scot  has  been  viewed  by  the  historic  scholar 
as  resting  upon  the  broader  bases  of  leai-ning,  of  litera- 
ture, and  the  arts.     The  Caltou  Hill  itself,  not  so  in- 
aptly compared  (the  writer  may  say  from  personal 
observation)  to  the  Athenian  Acropolis,  as  an  eminence 
in  proximity  to  the  sea  and  enjoying  matchless  views, 
wants,  however,  the  climatic  favours  of  Greece — the 
glorious  sunshine  that  sparkles  over  the  waters  of  Attica  J 
and  gilds  the  mountain-tops  of  PenteHeua ;  the  Caltoib 
has  its  works   of  art,  and  notably  its  classic   HighJ 
School,  but  where  are  the  Propylaja,  the  Erechtbeum,J 
and  the  Temple  of  the  Wingless  Victory  ?    The  Caltc 
has  its  lofty  Doric  columns  standing  in  architectural^J 
isolation,    and    imposing,    as    seen    from    afar,  like- 
"  Sunium's  marbled  steep ;"  these  columns,  however, 
can  hardly  rank  with  the  dilapidated  yet  ever  noble 
Parthenon,    wliich,    despite    Saracenic    and    Venetian 
bombardments,  man's  iconoclasm,  and  a  twenty-three 
centuried  exposure  to  "  decay's  etfacing  fingers,"  still 
manifests  in  its  pristine  structure  the  sublime  grandeur 
of  Greek  art  and  the  marvellous  majesty  of  the  Greek  | 
mind. 

Looking  northwards  from  the  Calton,  the  observer 
notes,  immediately  beneath,  the  shipping  town  of  Leith, 
the  Firth  of  Forth,  with  its  countless  sail  of  fishing- 
boata  returning  from  the  sea-depths, .  like  laden  bees 


"THE  KINGDOM   OP  PIPE." 


to  their  coast-hives;  and  across  the  said  firth  the  county, 
better  known  as  the  Kingdom  of  Fife,  stretching  from 
the  Ochils  eastwards  to  the  German  Ocean ;  then  the 
isles  of  Inchkeith  and  Inchcolme — a  physical  landscape 
somewhat  resembling  the  Saronic  Gulf  and  its  sur- 
roimdings;  whilst,  turning  southwards,  his  thoughts 
may  rest  with  absorbing  pleasure  on  Edinburgh  itself, 
in  recalling  its  roll  of  scholars,  historians,  and  men  of 
science,  who  helped  in  days  gone  by  to  unravel  the 
ancient  philosophy,  and  whose  successors,  consistently 
with  the  age  of  Progress,  are  now  seeking  to  outstrip 
the  Past  in  a  more  glorious  Present  of  discovery,  en- 
lightenment, and  philanthropy. 

Upon  the  shores  of  Fife  the  Pict,  the  Roman,  the 
early  Christians  and  Norman  ecclesiastics  all  played 
their  part  and  left  their  impress ;  and  when  Fife  en- 
joyed the  proud  distinction  of  being  a  Kingdom,  the 
warlike  Thanes,  in  daring  and  defeating  the  Norsemen, 
exhibited  faithful  types  of  a  stem  Caledonian  mediae- 
yalism,-80  admirably  adduced  by  Shakspeare  in  his 
Macbeth,  one  of  the  greatest  dramatic  and  intellectual 
conceptions  ever  given  to  the  world  of  letters.  As 
Fife  was  a  marked  theological  arena  for  John  Knox, 
the  rude  citizen  of  Queen  Mary's  Court,  the  roost- 
destroyer  of  the  Papacy,  and  albeit  the  mighty  builder 
of  a  "  Reformed  Faith,''  so  was  it  one  of  the  cherished 
localities  of  the  Covenanters,  whose  religious  fever 
burned  for  martyrdom  and  death.*     Fife  being  almost 

*  Nearly  two-thirds  of  the  population  of  Anstruther,  it  is  said,  perished  in 
the  caose  of  the  Corenanters  at  Kilsyth  and  Sheriffmoir. 


4  ANSTRUTHER — HISTORICAL. 

central  to  the  "Highlands"  and  "Lowlands'*  became 
intimately  bound  up  with  the  general  history  of 
Scotland  from  the  period,  far  distant,  of  its  Keltic 
aborigines,  down  to  the  Eoman  innovator  and  the 
monkish  settlers,  with  whom,  as  the  ancient  ballad 
would  have  it — 

"  The  King  sits  in  Dunfermling  toune 
Drinking  the  blude-reid  wine  f 

and  whilst  it  shared  in  the  warlike  attitudes  and  theo- 
logical feuds  of  the  nation  at  large,  it  took  the  initia- 
tive in  industrial  pursuits,  and,  with  a  loyalty  worthy 
of  a  better  following,  held  to  the  last  by  the  Stuart 
cause.  At  a  later  date,  with  the  close  of  the  18th 
century,  Fife  felt  the  varied  impulses  that  swayed 
Scotland  in  happy  bondship  with  England — to-day 
improving  its  material  resources  ;  to-morrow  solicitous 
about  its  commerce  menaced  by  France  or  Spain ;  and 
on  Sundays,  all  the  year  round,  keenly  alive  to  eccles- 
iastical polity  and  the  fresh  indoctrination  of  her  pul- 
pits. 

On  the  south-east  coast  of  Fife  are  two  small  ship- 
ping ports — Anstruther  "Easter"  and  "Wester" — ^hold- 
ing the  position  of  royal  burghs  from  1583-7  down  to 
1832,  when  they  were  united  with  Cupar  and  St. 
Andrews  in  a  single  Parliamentary  representation. 
"  Easter  "  Anstruther,  which  affects  this  narrative,  and 
in  population  has  seldom  exceeded  1000  inhabitants, 
has  its  business  limited  to  boat-building,  dyeing,  and 
coast  fishing.  This  Anstruther,  or  "  Anster,"  had  its 
traditions  of  naval  encounters  when  Fife  saw  "the 


A   TRIAD   OF   WORTHIES. 


Norweyan  banner  flout  the  sky,"  also  its  legends,  its 
faiths,  and  its  naartyrdoms  to  be  diseuraive  upon  ;  but 
all  these  burgh  boasts  and  local  glories  might  have 
passed  away  with  Fife  mortalities  had  not  Thomas 
Chalmeis,  D.D.,  the  man  of  massive  head  and  mighty 
work,  orator,  preacher,  and  political  economist,  and 
William  Tennant,  the  poet  and  professor,  been  born 
within  its  little  world.  In  the  year  (1814)  that  Scotland 
became  cognisant,  through  Jefirey's  pen  in  the  Edin- 
huTgk  -Review,  of  a  youthful  poet  singing  right  cheerily, 
in  the  ottava  rivia  measures  of  Boccaccio  and  Tasso, 
fancies  baaed  on  the  customs  and  chai-acters  of  Fife,  a 
third  candidate  for  historical  honoiu^  was  bom  at  An- 
ster,  named  John  Goodsir,  who,  along  with  Chalmers 
and  Tennant,  constitutes  a  triad  of  Anster  worthies. 

The  Goodsii's  of  Fife  have  a  family  history  of  at 
least  two  centuries,  and  a  credibly  traditional  life  ex- 
tending considerably  beyond.  Their  progenitors  are 
said  to  have  come  from  Germany,  and  the  old  Scotch 
mode  of  pronouncing  Goodsir  as  "  Gutcher "  would 
seem  to  favour  the  notion.  The  family  had  armorial 
bearings  and  a  capital  motto — Virtute  et  Fidelilate— 
than  which  no  words  could  be  found  more  applicable 
to  the  subject  of  this  naiTative.  The  big  frames,  the 
energy  and  steadfastness  of  purpose  of  the  Goodsirs,  a 
race  trained  to  labour,  ingenuity,  and  forethought,  could 
hardly  be  reconciled  with  the  physique  and  vivacious 
nature  of  the  Celt,  but  seem  to  point  to  a  strong 
Teutonic  or  direct  Scandinavian  origin — a  supposition 
strengthened  by  the  intercourse  of  the  Norsemen  with 
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the  shores  of  the  Firth  of  Forth — trading  for  cereah^ 
with  the  sons,  and  now  and  then  espousing  the  daughters 
of  Fife.  Correctly  or  not,  the  nature  of  the  soil  is  sup- 
posed to  have  a  share  in  the  product  of  manly  growth 
and  character ;  and  the  man  of  the  East  of  Scotland  is 
looked  upon  as  taller  and  bigger-headed  than  the  man 
of  the  West;  consistently  with  this  opinion  the  re- 
ligious revolutions  of  the  Scotch  have  arisen  on  the 
east  of  the  country,  and  spread  from  a  radius  or  central 
point  over  a  large  territory.  Let  their  origin  be  what 
it  may,  the  Goodsirs  managed  to  keep  themselves  afloat 
in  the  world,  and  tried  to  meet  had  harvests  by  gar- 
nering a  little  from  the  good  ones.  They  were  farmers, 
schoolmasters,  and  traders  up  to  the  eighteenth  cen- 
tury, when  the  professional  element  became  tlie  pre- 
vailing one.  The  history  of  the  family  strengthens 
the  Horatian  tenet,  and  is  not  without  the  sanction 
of  modem  opinion  that  attributes  physical  and  moral 
excellence  to  ancient  stock.  Thomas  Goodsir  of  the 
seventeenth  century  may  be  noted  as  a  prototype  of 
his  kinsmen.  During  the  famine  prevailing  in  his 
time,  he  helped  his  needy  neighbours  as  long  as  he 
had  it  to  give,  and  so  freely  as  to  draw  forth  a  bit  of 
his  wife's  mind : — "  Ay,  Tammas  Gutelier  "  (repeating 
"Tammaa"  with  a  dogged  meaning),  "gie  them'd  a' 
and  tak  the  blanket  on  yer  ain  shoutherg."*  Upon 
hearing  this,  Thomas  would  reply  to  his  amiable 
spouse : — "  My  dame"  (Scottish  mode  of  addressing  a 

*  Was  tho  blanket  thrown  over  the  shoulder  the  token  of  domcatia 
poverty  and  distrceB !  or  was  it  the  significant  pirb  of  tha"  old  goberluaaB  of 
the  teventeenth  centu^  I 
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wife),  "ne'er  fear,  ne'er  fearl"  The  Goodsirs  were 
prone  to  marry,  and,  with  quivers  full,  had  large  fami- 
lies of  sons  and  daughters.  Some  of  the  latter  readily 
found  alliances  when  favoured,  as  they  sometimes 
were,  with  handsome  tochers  of  1000  or  1500  gude 
Scots  merks ;  in  other  words,  dowries  of  a  thousand  or 
more  silver  coins,  each  valued  at  13  shillings  and  4 
pence  of  English  money.  Many  interesting  details 
crop  out  of  the  family  history,  but  only  a  few  words  on 
the  direct  line  of  doctors  are  allowable  in  this  narrative, 
beginning  with  John,  the  grandfather  of  Professor 
Goodsir. 

Nearly  a  century  ago  Dr.  John  Goodsir  was  among 
the  best  known  men  in  the  East  Neuk  of  Fife.  Bom 
in  the  parish  of  Wemyss  in  1 746,  he  became  a  graduate 
of  the  University  of  Edinburgh,  and  settled  at  Largo. 
Known  at  home  for  his  skill,  affability,  and  other  good 
parts,  his  essays  in  Duncan's  Annals  of  Medicine 
gained  for  him  reputation  in  the  Edinburgh  circle. 
This  big-nosed,  long-headed,  large-hearted  disciple  of 
Galen  and  Lucina  was  a  fine  specimen  of  the  eighteenth 
century  country  medical  practitioner — hatted,  coated, 
booted,  and  spurred,  d  la  mode.  Wiry  in  build, 
thoughtful  and  successful  in  practice,  aye  ready  with 
his  "  mull"  {Scottice  for  snuff-box),  and  aye  ready  to 
help  a  neighbour  as  well  as  to  uphold  the  interests 
and  character  of  "  canny  Fife,"  he  was  among  the  most 
popular  of  men.  The  customs  of  the  period  were 
primitive  and  curious,  and  the  practice  of  the  healing 
art  in  rural  districts  was  carried  on  in  pack-saddle 
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fashion  and  regularity.  Dr.  Goodsir  would  start  irom 
Largo  on  Monday,  caparisoned  for  the  week  with 
drugs  and  surgical  appliances,  and  not  return  home 
till  Friday — as  itinerant  with  his  physic  as  the  ancient 
Peripatetic  with  his  philosophy.  He  rode  with  a  pecu- 
Uar  swinging  motion  that  brought  his  spurs  too  fre- 
quently in  contact  with  the  horse ;  and  after  the  spur- 
points  were  clandestinely  cut  off,  the  doctor  still  made 
the  rowel  play,  causing  marked  solutions  of  continuity 
in  the  nag's  sides.  In  his  moods  of  abstraction, 
medical  and  theological,  he  overlooked  the  eflfects  of 
hard  steel  upon  soft  textures.  To  obviate  the  dangers 
of  travelling  by  night,  he  carried  a  lantern,  fastened  by 
a  strap  above  his  knee.  The  bull's-eye  of  the  doctor's 
lantern  was  often  signalled,  in  moonless  nights,  herald- 
ing the  comforting  assurance  of  an  obstetric  deliverance. 
His  regularity  in  his  rounds  vied  with  the  carrier  of 
his  Majesty's  mails,  and  the  saddle-bags  of  the  one, 
and  surgical  accoutrements  of  the  other,  were  similarly 
horsed,  so  that  the  Laird  of  Largo,  scanning  the  roads, 
used  to  say, — "  It's  either  the  doctor  or  the  post  that's 
coming.'^  His  piety  in  time  became  as  noted  and 
demo-Lative  L  kl  phydc;  for,  after  I«.vmg  "the 
Established  Church,'^  and  having  had  experience  of  the 
" Independents,^'  he  joined  the  "Baptists"  at  Largo, 
and  occupied  their  pulpit  for  twenty  years!  The 
Christian  community  looked  upon  him  as  "  a  physician 
by  profession  and  a  pastor  by  principle."  His  success 
in  both  directions  led  Fife  folk  to  say  that  Dr. 
Goodsir's  physic  always  did  good,  as  it  was  mixed 
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with  prayer.  The  Evangelical  Magazine  and  Theo- 
logical Review  for  June  1821  contains  a  portrait  and 
biographical  sketch  of  this  worthy  iEscnlapian.  "  The 
church  of  Edinburgh '^  wrote  to  "  the  church  at  Largo/' 
sympathising  with  the  brethren  on  the  loss  they  had 
sustained  in  the  death  of  Dr.  Goodsir,  whose  "  savoury, 
and  impressive,  and  edifying  manner,  as  a  pastor," 
was  well  known  in  the  Scottish  metropolis,  and  had 
frequently  touched  the  hearts  of  both  churches. 

Dr.  Goodsir  of  Largo  married  Miss  Agnes  Johnstone 
of  Moffat,  Dumfriesshire,  by  whom  he  had  eleven  child- 
ren. His  three  sons  took  to  surgery.  John,  the 
third  son,  settled  down  at  Anstruther,  where  he  be- 
came highly  esteemed.  He  married  Elizabeth  Dunbar 
Taylor,  daughter  of  the  Rev.  Joseph  Taylor  of  Cambee, 
whose  wife  was  Jeanie  Eoss,  daughter  of  Duncan 
Forbes  Ross  of  Kindeace,  and  granddaughter  of  Grizzel 
Forbes,  the  sister  of  Lord  President  Duncan  Forbes. 
This,  the  second  Dr.  John  Goodsir,  had  five  sons,  three 
of  whom  are  dead,  and  one  daughter.  The  oldest  son, 
named  after  his  father,  John,  is  the  subject  of  this 
memoir,  and  was  bom  on  the  20th  March  1814.  The 
second  son,  Joseph,  a  scholar  and  divine,  and  his  amiable 
sister  Jane,  are  now  living  in  Edinburgh ;  Harry,  the 
third  son,  an  anatomist  and  naturalist  of  the  highest 
promise,  joined  Sir  John  Franklin's  expedition  to  the 
Polar  Seas  in  1845,  and  perished  with  that  noble  band 
of  heroes — martjrrs  to  science  and  geographical  dis- 
covery ;  Robert,  the  fourth  son,  graduated  in  medicine, 
and  sailed  twice  to  the  Arctic  Regions  with  Captain 
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Penny  (in  Lady  Franklin's  ship),  in  search  of  hia 
brother  Harry ;  and  Archibald,  the  youngest  son, 
studied  medicine  with  eminent  success  in  the  beat 
schools  of  Europe,  and  then  came  home  to  die — too 
truly  a  victim  to  hia  zeal  in  anatomical  pursuits. 

The  Goodsira  of  Anstruther  had  formed  family  ties 
with — \st,  the  historical  Forbes  of  Culloden  — many 
letters  of  the  Lord  President  Forbes  are  now  in  tlie 
Goodsirs'  archives ;  2d,  with  John  Monro  of  MUton, 
the  father  of  Dr.  Monro,  Primus  and  founder  of  the 
Anatomical  School  of  Edinburgh ;  3d,  with  Dr.  John 
Gregory  of  Aberdeen,  and  his  son  Dr.  James,  the  author 
of  the  Conspectus  MedtdruB  Theoreticce.v^ho,  living  in 
Edinburgh,  became  allied  with  the  Eev.  Archibald 
Alison,  the  "  Man  of  Taste,"  and  father  of  the  historian 
of  Europe,  and  William  Pulteney,  the  distinguished 
professor  of  the  University  of  Edinburgh ;  Alh,  with 
Dr.  Joshua  Mackenzie,  the  father  of  Henry  Mackenzie, 
the  "Man  of  Feeling,"  and  others  of  position  in  and 
around  the  Scottish  metropolis.  These  direct  and  coDa- 
teral  blood-affinities  of  Jolm  Goodsir  might  constitute  a 
pretty  family  chapter,  in  which  the  philosophic,  the 
medical,  and  the  historic,  would  find  large  space  and 
mention ;  and  hia  being  linked  with  the  Monros  the 
most  ciuiousof  all — the  Monros  who  established  the  fame 
of  the  Anatomical  Chair  of  the  Edinburgh  University, 
and  continued  to  hold  it  for  three  generations,  and  then 
resigned  their  place  and  trust  to  him  (John  Goodsir), 
to  uphold,  extend,  and  dignify.  The  genealogical  web 
of  prominent  Goodsir  warp,  with  its  skeina  of  chivalry 
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and  law  of  the  Culloden  Forbes,  forming  an  excellent 
fabric,  showed  a  Iwrder  of  Monro-anatomical  cord, 
fiinged  with  the  aesthetic  Mackenzie  and  the  medico- 
classical  Gregories  and  Alisons. 

The  boy  John  Goodsir  grew  in  stature  and  good 
sense,  and  partook  of  the  tender  reciprocations  of  feel- 
ing that  seasoned  the  domestic  hearth  of  a  gladsome 
and  kindly-conducted  home  in  Scottish  life.  His 
mother  was  a  person  of  superior  education,  who  pos- 
sessed many  accomplishments,  not  the  least  of  which 
was  good  management  of  her  household  and  the 
affectionate  guidance  of  her  children.  John  used  to 
recall  his  babyhood — his  mother's  coaxing  him  to  try 
a  dip  in  the  sea,  and  of  her  guiding  him  so  gently 
beneath  the  "bonny  waves;"  then  the  daisied  field, 
so  pearly  and  scarlet,  in  which  he  was  allowed  to 
romp ;  and,  above  all,  he  remembered  the  pure  white 
lily,  the  presentation  of  which  elicited  his  first  word- 
utterance,  to  his  own  and  others'  delight ; — verily  a 
pleasant  dawn  of  memory,  happily  associated  with 
nature,  and  inchoative  of  a  larger  acquaintance  with 
organic  forms  and  a  grander  knowledge  of  the  ci-ea- 
tive  world.  De  Quincey  wrote  of  bis  babyish  me- 
mories as  the  earliest  on  record — startled,  however, 
by  a  sudden  bm'st  of  giief,  the  presage  to  a  fitful 
and  unsettled  life  of  opium  in  higli  revelry  and  anti- 
podal remorse;  but  Goodsir  had  his  primitive  cognis- 
ance called  forth,  and  quite  as  early  in  life,  by  the  open 
sea,  daisied  pastures,  and  liveried  flora,  and  he  lived 
to  enjoy  equanimity  and  pleasure  in  watching  progres- 
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sive  thought  and  extending  the  lines  of  science.  John's 
diaracter  as  a  boy,  his  brother  states,  "  was  singularly 
pure  and  good,  never  defiled  by  bad  language  or  mean 
and  evil  deeds.  His  activity  of  mind  and  sagacity. 
co-operating  with  a  most  kindly  and  just  spirit, 
formed  for  him  a  constant  safeguard.  In  one  sense  he 
never  was  a  child  or  boy,  for  he  was  at  no  time  the 
sport  of  mere  childish  or  boyish  inanity.  But  still  he 
was  as  little,  in  early  as  in  later  life,  in  the  least 
priggish  or  austere.  He  was  an  open-faced,  warm- 
hearted, rather  diffident  boy  and  lad,  even  as  thi-ough 
life  ho  continued  to  be  an  honest,  kindly,  and  unosten- 
tatious man."  Good  education  and  training  fell  to 
John  Goodsb-'s  lot.  The  worldly  wisdom  and  Scotch 
caution,  the  love  of  home  and  of  natural  scenery,  and 
the  sea  and  its  living  things,  were  exampled  to  the 
juvenile  Goodsirs,  along  with  the  moralities,  the  prin- 
ciples, and  the  virtues  of  correct  life.  John  imbibed 
the  hereditary  feeling  of  his  family  for  worldly  dis- 
tinction, and  seems  at  an  early  age  to  have  been  gather- 
ing up  his  strength  for  the  great  conflict  of  life.  On 
this  head  his  brother  very  justly  remarks : — "  Wliile 
natural  force  of  character  will  always  find  or  make  its 
own  way,  and  that  apart  from  such  force  no  circimi- 
stances  can  be  of  much  avail,  still  the  favourable  or 
unfavourable  traditions  of  a  family,  equally  with  those 
of  a  larger  society,  act  most  powerfully  on  the  members, 
whether  of  the  family  or  larger  associations," 

John  was  sent  to  the  Burgh  and  Grammar  Schools 
of  Anstruther,  and  these,  like  other  Scottish  schools. 
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were  noted  for  close  surveillance,  long  tasks,  and  the 
hard  grit  of  the  instruction  given;  the  Bible  in  daily 
use,  and  the  Ten  Commandments  always  in  command, 
with  Long  and  Short  Catechisms  standing  as  awful 
monitora  in  the  foreground  of  puberty.  In  his  thir- 
teenth year  he  was  sent  to  the  University  of  St. 
Andrews,  where  he  speedUy  attracted  notice  by  his 
assiduity  aud  forwardness  as  a  scholar.  He  wont 
through  the  regular  curriculum  required  for  a  degree 
in  arts ;  and  though  the  "  Humanities  "  partook  more 
of  a  High  School  form  than  a  ti-ue  University,  the 
years  of  study  spent  within  its  walls  were  viewed  by 
him  as  exceedingly  profitable  and  formative  of 
character.  There  was  the  daily  work,  the  hebdomadal 
exp<Kition  of  each  lecturer,  and  other  helps  to  sys- 
tematic and  scholarly  pursuits ;  and  these  served  as 
an  instructive  basis  and  no  less  wholesome  training  to 
his  dUigeut  and  ever-appetising  mind.  To  be  put  in 
the  right  groove  for  acquiring  knowledge  was,  to  a 
Wl  like  John  Goodsir,  more  than  half-way  to  the 
accomplishment  of  the  task  assigned  him.  Dr. 
C'halmers  was  Professor  of  Moral  Philosophy  at  this 
time ;  and  as  the  Professor  and  student  had  both 
family  and  nativity  ties,  a  pleasant  relationship 
existed  between  them.  In  May  1827,  when  fully 
thirteen  years  of  age,  John  had  mastered  the  first 
twenty  propositions  of  Euclid,  and  was  reading  the 
"Clouds"  of  Aristophanes  in  the  Greek.  He  showed 
a  greater  aptitude  for  Latin  than  Greek  or  mathe- 
matics ;    but  as  he  was  not  one-sided,  even  in  his 
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juvenile  days,  each  branch  of  study  obtained  equal 
attention  at  his  hand,  and  few  of  his  college  com- 
panions were  much  ahead  of  him.  In  the  last  year  of 
his  studies  at  St.  Andrews  he  attended  a  course  of 
lectures  on  natural  history  given  by  Mr.  John  G. 
Macvicar  (then  a  licentiate  of  the  church,  now  D.D., 
and  the  accomplished  minister  at  Moffat),  and  formed 
friendships  with  those  of  congenial  tastes  to  his  own ; 
and  though  so  young,  joined  a  scientific  society,  in  which 
several  lads  of  promise  were  enrolled.  Mr.  Macvicar's 
lectures  embraced  a  general  course  of  natural  history, 
and  were  much  more  than  suggestive  of  first  principles. 
They  comprehended  the  views  of  the  French  school 
quoad  biology,  and  these  were  far  in  advance  of  the 
British  in  1829  ;  moreover,  they  gave  a  direction  to  the 
feeling  for  the  natural  sciences  in  the  ancient  Univer- 
sity. If  the  museum  of  St  Andrews  was  not  large, 
the  student  had  the  neighbouring  quarries,  rocky  coast, 
and  hedgerows  for  helps  to  his  geological  and  botanical 
researches,  whilst  zoological  demonstrations  could  be 
had  on  the  sea-beach  and  in  the  ocean's  wave. 

During  the  recess  or  summer  months  Goodsir 
showed  no  small  liking  for  plants  and  animals,  read 
Buffon  and  Goldsmith,  watched  the  growth  of  tad- 
poles, scrutinised  the  contents  of  marine  nets,  traced 
the  ropes  and  rigging  of  the  small  crafts  in  Anster 
harbour,  and  in  various  ways  showed  the  intelligence, 
constancy,  and  methodical  study  that  characterised 
him  in  after  years.  From  his  mother — a  woman  of 
artistic  powers — he  got  lessons  in  drawing,  and  he 
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eventually  imbibed  a  love  of  art  almost  as  strong  as 
bis  love  of  uatiu'al  science,  and  this  too  at  a  very  early 
age. 

His  self-education  went  along  with  bis  academical, 
and  received  every  encouragement  at  bome  ;  and,  as 
bis  brother  writea,  "  this  self-education,  wbicb  after- 
wards developed  itself  fully  in  his  professional  and 
scientific  walk,  proceeded  in  three  directions  i — 1st, 
in  observations  of  tbe  works  of  nature  and  art ;  2d,  in 
the  acquisition  of  knowledge  from  books ;  3d,  in  an 
almost  instinctive  tendency  to  employ  his  admirable 
hands  in  observing  what  struck  him,  or  in  constructing 
various  mechanical  and  other  objects  according  to  their 
true  principles,  as  he  had  learned  tbem,  or  latterly 
in  experimenting  or  anatomising."  A  camera  lucida 
excited  bis  curiosity,  and  made  him  turn  to  the  Ency- 
chpcsdia  Bntannica,  which  ever  afterwards  became 
bis  reference  on  all  matters  of  doubt  pertaining  to  liis 
youthful  efforts.  The  work  belonged  to  bis  grandfather, 
and  bad  been  well  thumbed  by  a  lad  of  the  name  of  John 
Lesbe  of  Largo.  Its  careful  perusal  probably  helped 
to  make  that  lad  the  Rumford  medalhst  of  the  Koyal 
Society  in  1803  for  bis  Researches  on  Heat,  and,  at  a 
later  date,  the  celebrated  Eclinburgb  professor,  now  best 
kno\vn  in  history  as  Sir  John  Leshe  the  philosopher. 

Though  so  favourably  situated  for  the    study  of 

medicine    and    the    natural    sciences,   John    Goodsir 

seems  to  have  had  a  greater  desire  for  mechanics ; 

^H       he  used  to  say  in  after  years   that  had  bis  family 

^H      given   him    free    scope   he    would    have   turned   his 
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abilities  to  engineering  work  or  the  construction  of 
meclianical  apparatus.  With  the  aid  of  a  school- 
fellow he  got  up  a  turning-lathe;  he  also  studied 
the  steam-engine,  and  made  experiments  in  chem- 
istry. In  May  1829  he  heard  a  lecture  of  Professor 
Christison's  in  Edinburgh,  which  gave  fresh  zest  to 
his  eflforts  in  chemical  manipulation  and  inquiries. 
His  desire  to  work  by  himself  created  enemies  among 
his  school-fellows  ;  and  his  younger  brothers,  excluded 
from  the  improvised  laboratory,  vented  their  anger 
in  the  same  vernacular  form  as  Dr.  Cullen's  famous 
"Can  this  be  our  Jock?"* — by  calling  from  the 
outside,  "  Mathematical-Chemical  Jock  1"  The  young 
chemist  had  ample  reward  for  his  industry,  and  for- 
,  got  aU  the  taunts  of  his  companions  when  Professor 
Syme,  called  to  a  patient  of  his  father's  at  Anster, 
and  seeing  the  lad  John  handling  some  calculiy 
asked  him  their  nature,  and  being  told  correctly, 
bestowed  no  small  amount  of  commendation  on  his 
chemical  skill — a  pleasant  episode  in  his  juvenile 
history  that  was  never  effaced  from  his  mind. 

Anstruther,  like  all  sea-side  places,  afforded  play 
to  the  playful,  and  much  of  an  interesting  nature  to 
observing  lads.     Of  the  numerous  belongings  there 

*  Dr.  John  Brown,  the  assistant  of  the  famous  Cullen  of  Edinburgh,  feel- 
ing  himself  aggrieved  by  the  I*rofessor's  treatment,  sought  a  Mastership  in  the 
High  S(;hool  of  the  city.  Cullen  heard  of  this,  and  vented  his  indignation  by 
asking  those  who  spoke  of  Brown's  application  "Can  this  be  our  Jock?" 
Brown  took  his  revenge  and  wrote  Eleinenta  mediciruB  hoping  to  crush 
Cullen's  theory  of  physic;  but  "the  Bnmonian  system,"  as  Brown's  views 
were  termed,  though  favoured  in  Germany  and  Italy,  gained  smaU  ground  in 
Britain. 
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were  "  the  smacks  " — "  Rob  the  Ranter  "  and  "  Maggie 
Lauder"- — the  boast  of  the  port,  as  re-echoing  the 
strains  of  "  Anster  Fair ;"  the  fishermen  with  their 
nets  and  tackle  on  the  beach  creating  in  boys  a  curiosity 
to  know  the  names  and  uses  of  the  nets'  contents,  and 
that  curiosity  heightened  by  the  superstitious  stories 
told  of  the  uncouth  denizens  of  the  deep.  With  fish 
and  fun  and  "  sailors'  yams,"  there  were  also  abundant 
materials,  and  of  the  most  interesting  nature,  for  in- 
vestigation ;  and  who  so  likely  to  take  advantage  of 
them  as  the  sons  of  Dr.  Goodsir,  to  whom  the  unknown 
"  oddities "  were  continually  being  offered  for  in- 
spection and  discrimination  ?  Marine  zoology  was 
at  the  door  of  the  Gooilairs,  and  love  of  the  sea 
woidd  increase  the  enthusiasm  of  the  pursuit;  for 
what  life  could  be  more  charming  than  holding  the 
helm,  or  "hauling  in  a  sheet,"  while  the  light  bark 
skimmed  o'er  the  waves,  imless  the  greater  pleasure 
to  John  and  Harry  Goodsir  of  watc^hing  the  exuber- 
ance of  animal  life  that  was  free  to  roam  over  the 
wUd  sea's  foam;  or  when  that  life,  eaught  in  the 
meshed  trail,  eame  to  be  cabin'd  and  confin'd,  to  see 
the  motley  group  of  entities,  wanting  the  loves  and 
affections  that  bind  warmer  natures,  manifesting 
rapacity  as  their  only  law,  and  voracity  as  the  sum 
and  substance  of  life  ?  What  opportunities  to  lads 
bent  on  zoological  inquiry  and  in  the  possession  of 
brain,  energy,  and  education  t  What  glorious  in- 
centives to  study  in  having  the  faculties  of  the  mind, 
and  all  the  senses,  made  partakers  of  the  pleasure  of 
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observation!  Almost  every  haul  in  the  waters  of 
the  Firth  brought  up  organisms,  fitful  in  action  and 
Protaean  in  character ; — the  faceless,  shapeless,  round, 
angular,  and  stellate  forms;  the  gelatinous,  pulpy, 
passively  transient;  the  finny,  scaly,  and  gHding- 
surfaced;  the  shelly,  cretaceous,  or  bristling-defiant, 
mingling  with  the  more  harmonising  and  attractive, 
showing  their  lines  of  beauty,  and  dots  and  streaks  of 
colour,  nature-anilined,  gold  or  ruby ; — all  studies  of 
the  vast  waters  of 

The  sea,  tlie  sea,  the  open  sea, 

*  *  *  *  * 

And  the  whale  it  whistled,  the  porpoise  roUed, 
And  the  dolphins  bared  their  backs  of  gold. 
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Eilinburgh  Studies  ami  Dentistry — Anotomy  Ms  chief  Pursuit — Dr 
Kuoi  and  other  Teaclieis- — Medical  Societies — Friendflhip  with 
Forbes — Gets  a  Surgical  Diploma,  and  joins  hie  Father  in  Prac- 
tice— British  Associaliou,  1838. 

Being  well  grounded  in  Latin  and  Euclid,  and  disposed 
to  mechanics,  chemistry,  and  natural  history,  John 
Goodsir  seemed  fitted  for  the  professional  walk  of  his 
family.  Being  desirous  that  John  should,  in  the  course 
of  time,  enjoy  the  privileges  of  a  FeUo-wship  of  the 
Royal  CoUege  of  Surgeons  in  Edinburgh,  his  father, 
with  a  Tiew  to  easy  pecunisuy  terms,  thought  of  ap- 
prenticing him  to  Mr.  Liston  or  Mr.  Syme.  Meanwhile, 
his  old  friend  Mj-.  Naamyth,  dentist,  and  also  Fellow  of 
his  college,  offered  to  take  John  as  a  pupil  and  with- 
out fees.  This  offer  was  gratefully  accepted,  and  John 
was  apprenticed  for  five  years  to  Mr,  Nasmyth,  who, 
as  a  master,  treated  him  kindly  and  considerately. 

In  November  1830,  John  matriculated  in  Edin- 
burgh, and  attended  medical  classes  both  within  and 
witliout  the  University  walls.  His  most  absorbing 
course  of  lectures  during  the  first  session  was  Dr. 
Knox's,  on  descriptive  anatomy,  delivered  in  Old  Sm> 
geons'  Hall.  Though  not  engaged  with  forceps  and 
scalpel  in  hand,  he  was  daily  in  the  rooms  watching 
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the  progress  of  dissections,  and  adding  to  his  stores  of 
osteology.  In  his  second  year  practical  anatomy  so 
absorbed  his  attention  that  he  wrote  to  his  father  ask- 
ing his  permission  to  become  a  surgeon,  and  not  a  gra- 
duate in  medicine.  No  doubt  he  was  influenced  in 
part  by  his  admiration  of  Ejiox,  and  a  wish  to  avoid 
attendance  on  Monro,  and  possibly  also  with  a  view  to 
economise  his  father's  means.  Immediately  previous 
to  Goodsir's  student-days,  the  Edinburgh  school  of 
anatomy  was  supplied  with  materiel,  got  from  the 
burial-groimds  of  the  neighbourhood,  or  from  England, 
even  London  itself.  The  men  who  robbed  the  graves 
of  their  contents  were  called  "  Resurrectionists,"  and 
vile  rascals  they  were  ;  some  of  them,  not  content  with . 
nocturnal  depredations,  took  to  the  heinous  crime  of 
sacrificing  the  living  for  the  sake  of  the  booty  their 
cadaverous  victim  would  yield.  Fifteen  or  twenty 
guineas  for  an  adult  subject  was  a  great  temptation  to 
the  body-snatchers.  Students  of  anatomy,  till  the  act 
legalising  the  removal  of  the  unclaimed  dead  came 
fairly  into  operation — and  this  was  hardly  the  case  in 
1832 — had  to  pay  dearly  for  their  opportunities  of 
practical  knowledge ;  thus  Goodsir  had  £2  to  pay  for 
an  upper  extremity,  and  this  he  laboured  at  with  a 
zeal  that  implied  a  determination  to  exact  the  pound's 
worth  from  the  pounds  of  flesh.  He  wrote  to  his  mo- 
ther as  follows — "  I  do  not  occupy  much  of  my  time 
in  dissecting  animals,  a^  I  am  too  much  employed  with 
human  anatomy ;  but  when  I  find  a  leisure  hour  in 
dissecting  one,  the  information  I  acquire  is  so  much 
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connected  with  the  subjects  discussed  in  other  classes 
that  it  gives  me  a  superiority  over  others,  who  only 
obtain  at  second  hand  what  I  acquire  by  actual  inspec- 
tion." 

Young  Goodsir  was  a  thorough  student,  practical 
at  work,  thoughtful  of  the  hour  and  the  aim  and  pas- 
sion of  his  life,  30  that  the  smjdlest  effort  in  the  way 
of  comraon  business  matters  disturbed  him  quite  as 
much  as  an  adverse  vote  in  Parliament  could  affect  the 
most  gouty  of  premiers.  The  following  quotation  from 
one  of  his  letters  shows  this  : — "Everj-thing  connected 
with  my  studies  goes  on  to  my  heart's  desire,  but  my 
bump  of  order  is  confused  when  I  have  to  settle  any- 
thing connected  with  money  matters,  letters  to  be 
written,  calls,  etc"  He  had  declared  in  a  previous  let- 
ter that  he  was  not  fit  for  the  management  of  the  most 
common  concerns  of  life.  His  landlady's  account  of 
larder-furnishings  for  the  week  bothered  him,  and  home 
commissions  were  no  less  troublesome. 

After  two  years'  experience  of  dentistry  he  got 
tired  of  the  work,  and  longed  to  be  free,  for,  as  he 
argued,  after  so  many  hours  of  each  day  so  spent,  he 
could  not  possibly  keep  pace  with  other  young  men  in 
the  profession  who  had  no  such  drawbacks.  In  183  3 
he  lost  his  tem])er  quoad  dentistry.  The  influenza 
raged  as  an  epidemic  in  Edinburgh,  and  he  had  an 

ick ;  but  tooth-pulling  was  vastly  worse  in  Good- 

1  eyes—almost  a  quotidian  ague.  He  disliked  the 
fc  from  the  beginning,  not  per  se,  but  as  a  hindrance 
to  the  higher  studies  of  medicine  and  surgery ;  and.  as 


he  wrote,  he  wished  to  exercise  his  hands  aiid  his  mind 
with  other  instruments,  and  with  other  subjects,  than 
"  smith's  forges,  brass  furnaces,  and  sand-grinding 
stones."  He  was  chagrined  at  seeing  the  dentist  better 
paid  than  the  surgeon,  when  the  only  diseases  he  had 
to  treat  were  toothache  and  gum-boil,  his  only  oper- 
ation the  extraction  of  teeth,  and  his  whole  pliarmaco- 
pceia  tincture  of  myrrh.  Ill  at  case  on  the  matter,  he 
sought  to  be  free  from  his  apprenticeship.  Dentistry 
and  domestic  details  stood  between  htm  and  life's  plea- 
surable enjoyment ;  the  one  a  constant  gum-boil  that 
no  tincture  of  myrrh  could  palliate,  the  other  a  half- 
penny arithmetic  beyond  the  aid  of  a  ready-reckoner. 
Soaring  above  the  mechanical  agencies  of  a  speciality 
like  dentistry,  his  scientific  aim  became  too  impetuous 
to  be  restrained  by  any  bonds  ;  so  Mr.  Nasmyth  very 
kindly  cancelled  his  indentures  before  the  expiry  of  the 
legal  term.  Goodsir's  dislike  stood  in  strange  contrast 
to  the  progress  he  had  made  in  an  art  for  which  his 
head  and  hands  were  so  well  equipped — an  art  that 
would  have  brought  more  money  to  his  coffers  than 
the  most  favoured  following  of  the  natural  sciences. 
Mr.  Nasmyth '3  confidence  in  his  pupil's  powers  was 
such  that  he  entrusted  his  large  practice  to  him  during 
the  autumn  of  1835,  and  with  entire  satisfaction. 
Whilst  his  master's  locum  ienens,  Goodsir  wrote  to  his 
father  that  Daniel  O'Connell  had  been  haranguing  the 
Edinburgh  worthies;  and  that,  wanting  a  tooth  ex- 
tracted, sent  for  Mr.  Nasmyth,  in  whose  absence  he 
went;  that  the  "Great  Agitator"  made  no  demur  to 
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his  youthfulness,  but  opened  his  mouth  aa  the  operator 
entered  the  room,  aa  if  to  say  "Out  with  the  rascal!" 
When  Goodstr's  forceps  had  relieved  him  of  his  pos- 
terior molar,  the  "  Great  Dan  "  had  his  joke  at  the  loss 
of  a  wisdom  tooth,  and  the  "repeal  "  of  their  union. 

Anatomy  was  Goodair's  hobby ;  he  did  not  limit 
himself  to  the  purely  "descriptive,"  but  tried  to 
advance  his  knowledge  of  surgical  and  pathological 
anatomy.  During  1832-3  he  made  plaster-of- Paris 
casts  of  his  dissections,  to  tlie  surpi-ise  of  his  fellow- 
students,  who  had  never  heard  of  such  a  way  of  ren- 
dering dissections  permanent  and  instructive.  After 
some  experience,  he  tried  to  imitate  the  models  of 
ulcers  and  other  lesions  in  the  College  of  Surgeons, 
done  by  Sir  C.  Bell,  who  stood  unrivalled  in  the 
art,  and  believed  he  had  discovered  the  secret  from 
experiments  of  his  own  :  it  was  painting  with  coloured 
burnt  wax,  or  the  encaustic  method  of  the  ancients. 
He  took  his  plaster-of-Paris  cast  of  the  ulcer,  and 
completed  his  work  at  the  bedside  of  the  patient,  in 
the  wards  of  the  Royal  Infirmary.  In  putting  up 
preparations,  in  ai-ticulating  skeletons,  and  in  every 
mode  by  which  individual  specimens  of  the  animal 
series  could  be  illustrated,  or  morbid  growths  pre- 
served, he  showed  surpassing  care  and  neatness.  His 
teachers  availed  themselves  of  his  work  ;  Knox  giving 
hifn  a  pike  to  form  a  skeleton,  and  other  teachers 
morbid  specimens  to  preserve.  He  was  studiously 
nice  in  his  mode  of  operating,  and  learned  to  do 
everything   for  himself :    he   laid   down  a   principle 
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worthy  of  being  red-lettered  in  every  dissecting  room, 
tLat  a  piece  of  true  dissection  ouglit  to  turn  out  an 
object  of  wonder  and  beauty.  In  his  ease,  as  his 
brother  remarks,  "  iiia  tools  were  deserved  because  ho 
could  use  them  ;  and,  like  a  good  workman,  he  took 
pride  in  his  tools  and  cared  for  them." 

In  hia  third  session  he  made  a  collection  of 
morbid  and  healthy  anatomy  of  the  teeth  for  Mr. 
Naamyth ;  and  this  work  probably  led  Goodsir's 
attention  to  the  development  of  the  human  tooth  and 
the  interesting  changes  connected  therewith.  About 
the  same  time,  possil^ly  later,  a  work  of  Carus's  fell  in 
his  way,  the  perusal  of  which  strongly  impressed  him 
with  the  importance  of  the  study  of  developmental 
anatomy,  and  gave  the  first  impetus  to  his  researches 
in  that  direction.  Goodsir  could  not  fail  to  be 
noticed  in  the  classes;  he  obtained  attention  from 
hia  fellow-students  by  his  methodical  demonstrations, 
his  sketches,  and  casts ;  while  his  teachers  early 
detected  in  him  superior  ability,  and  a  growing  love 
for  learning  in  every  professional  walk.  The  recog- 
nition of  Goodsir  by  Knox  was  agreeably  shown  by 
soliciting  him  to  become  one  of  the  vice-presidents 
of  the  Anatomical  and  Physiological  Society,  of  which 
Knox  was  president  It  may  be  noted  here  that 
Goodsir  joined  the  Royal  Medical  Society  on  Novem- 
ber 8,  1833,  probably  for  the  advantage  of  the  library, 
aa  he  does  not  seem  to  have  taken  any  part  in 
Society  business. 

Mr.  Goodsir  owed  a  great  deal  to  Dr.  Knox,  and 
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always  spoke  of  him  as  his  anatomical  teacher  and 
friend.  In  1830  Knox  waa  far  above  his  compeere, 
and  did  more  than  any  teacher,  professorial  or  extra- 
mural, to  revive  the  fame  of  the  anatomical  school 
of  Edinburgh,  that  had  been  on  the  wane  during  the 
reign  of  filonro  terliu.s.  He  was  the  successor  of  Dr. 
John  Barclay,  in  1 825-6,  and  extended  the  reputation, 
80  well  founded,  of  that  distinguished  anatomist.* 
Knox  won  the  admiration  of  John  Goodsir,  and  of 
every  intellectual  student ;  for  who  could  fail  to  be 
pleased  with  a  lecturer  so  fluent  in  speech,  so  per- 
suasive in  style,  and  so  generally  impressive  and 
eloquent?  The  plainest  visaged  roan  in  Edinburgh, 
Knox  waa  gay  in  dress,  with  embroidered  purple 
vesta,  gold  chains  iu  profusion,  and  dandyism  ;  more- 
over, he  was  a  courtier  in  manners,  a  dramatist  in 
action,  and  possessed  of  a  rhetorical  faculty  that 
would  have  suited  the  Bema,  the  Fonim,  or  the 
Tribune.  He  had  a  class  of  504  pupils  (session 
1829  or  1830),  the  largest  anatomical  audience  ever 

*  Jolin  Barclay  vrna  educate  fur  the  chnrcli,  and,  iw  a  prolationcr, 
nme  weclu  tho  locum  teneiu  of  the  Rev.  G.  Bainl  of  Bo'neaa,  aftor- 
rincipal  of  the  Universitif  of  Edinburgh.  Mr.  Boird,  nisliing  to 
how  hii  pariHhiotiets  liki^  Barclay,  asked  the  opinion  of  a  ahrv*il 
"Ovj  wctI,  miiiister,  gsy  weel,"  qnoth  Sandie  ;  "bat  every 
bodj  thought  him  daft."  "Why,  Sandie  I"  "0,  for  gn  Je  renaonji,  niiniatar; 
Hr.  Barclay  was  aye  Bkinniug  pnddockB "  (frogs).  This  diswcting  of  froga 
changed  Barduy's  thoDghts,  and  he  took  to  medicine,  and  beconip  b  man  of 
mark  in  the  anatamiral  school  of  Edinburgh.  He  b«]acathcd  hia  fine 
compnntire  anBtoiny  collection,  and  other  prejHirationa,  to  the  Eoyal 
CoU^e  of  SnrgeoDs.  It  lued  to  be  aaid  that  dogs  aroided  Barclay's  path 
from  an  uutinctiTe  dread  of  Mb  diasecting  them.  If  disliked  by  the 
■niniklitiea,  he  was  much  eateemed  by  hia  aontempomrics  and  frien 
rendered  the  medical  arhool  no  small  serviec. 
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kuown  in  Britain.  A  scholar  and  a  man  of  great 
ability,  he  possessed  a  self-reliance  that  never  failed 
him  in  the  lecture-room,  within  the  hall  of  his 
college,  or  the  inner  circle  of  the  Royal  Society. 
Anatomy  lost  its  repulsive  character  to  the  student, 
looking  at  Knox's  masterly  attitudes — so  effective, 
graceful,  and  inimitable — and  listening  to  hia  graphic 
descriptions  and  narrative,  in  which  the  historical  was 
blended  with  the  figurative  and  senaational.  Knox 
in  his  lecture-room  carried  all  before  him :  hia 
voice,  now  gentle  as  a  zephyr,  or  evenly  mclodioii.?, 
occasionly  rose  with  characteristic  force,  to  barb  the 
cynical  shaft,  to  heighten  the  historical  figure,  or 
to  fan  the  professional  ardour  of  his  class.  His 
wit  was  keen,  flashing,  and  incisive,  highly  amusing 
to  the  listener,  and  oft  withering  to  the  object  of 
hia  causticity.  As  a  teacher  inspiring  youths  with 
a  love  of  biology,  he  had  no  rival,  nor  was  he  leas 
grand  in  discomfiting  the  charlatanisms,  the  royal 
roads,  and  ttade-following  of  physic.  Pertinent  in 
description,  and  ever  rich  in  illustration  and  critical 
acumen,  Knox  revelled  in  variety  of  work,  from 
the  examination  of  a  tissue  to  the  broadest  general- 
izations and  occasionally  became  prophetic  of  types 
and  homologues.*     If  his  lectures  did  not  fathom  aU, 

•  WhiUt  Dr.  Knox  and  the  writer  (Nov.  1840)  were  nTTanging  «  sericB 
of  humeri  for  lecture,  a  marked  point  of  bone  at  the  lower  third  of  tha 
iDDor  surface  of  one  of  the  specimens  was  obserrsd.  and,  on  further  exntniDa- 
tion  of  the  entire  wiJlBution,  otlier  humcK  presented  more  or  leas  of  &  bonj 
eminence,  not,  however,  of  Buch  t.  chanuiter  as  to  ftttmct  atleDtioii.  After 
some  thought,  Knox  said — "Tliis  is  a  rudlm(?ntary  stnicture,  Dr.  Lonsdale, 
and  rat  assured  ;fon  will  some  day  find  in  man  a  tvpra-eondjiloid/oravKn 
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they  were  suggestive  of  more  than  all  that  had 
ever  been  proclaimed  from  British  anatomical  ros- 
trums. His  translatioDa  of  Cloquet  and  Beclard,  and 
his  efforts  to  impress  the  English  mind  with  the 
doctrines  of  Bichat  and  Geoffroy  St.  Hilairo,  and 
his  own  marked  tendency  to  mor^jhology,  helped 
much  to  create  inquiry  among  hia  own  pupila,  and 
to  promote  the  growth  of  a  philosophic  anatomy  in 
Britain. 

Under  such  a  teacher  as  Rnox,  Goodsir's  anatomi- 
cal predilections  had  every  chance  of  being  strengthened, 
for  session  after  session  he  heard  lessons  in  comparative 
anatomy  from  a  master  of  the  art,  who  could  harmonize 
the  incongruous  forms,  typify  the  natural  series,  and 
with  a  lofty  rhetoric  clothe  the  dry  hones  with  fibre 
and  flesh  ;— putting  in  force  the  springs  of  motion  and 
all  the  varied  manifestations  of  life.  The  museums, 
private  and  public,  also  presented  to  Goodsir's  cognizance 
the  chief  zoological  data  of  the  Old  and  New  Worlds — 
data  marvellous  of  themselves,  yet  indicative  of  a 
mightier  aggregate^data  as  varied  as  the  pebbles  of 
the  sea-shore,  of  which  but  few  examples  could  be 
fuUy  determined,  and  those  only  by  a  Newton  or  a 
Cuvicr.  If  Knox  was  at  home  in  descriptive  and 
general  anatomy,  he  was  rich  and  rare  upon  the  human 

tmumittmg  tbe  brachial  vessels  and  mediBO  nerve,  as  you  aeo  in  tlifi 
aimivora."  Thia  prophet'j  wds  verified  within  a  few  weeks  in  the  practical 
rooms,  ui<l,  afcoursv,  to  Knox's  great  delight.  On  in  udJHcent  table  the  carcase 
of  a  huge  jnguar  waa  lying,  with  its  naturJ  Bnpm-condyloid  foramen,  with 
which  to  oompare  the  human  rarity.  This  jaguar,  so  wonderfully  tamed  by 
Mr.  Carter,  had  been  the  great  aens-itional  fact  in  a  Inrgo  menagerie.— ^'uie 
Ed.  lied,  nnrf  Surg.  J-mnuil,  .luly  1811. 
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cranium  and  the  history  of  races ;  so  that,  in  whatever 
direction  the  student  aimed  his  course,  Knox  could  be 
his  guide,  philosopher,  and  friend ;  and  he  was  all  these 
to  John  Goodsir. 

Mr.  William  Fergusson  and  Dr.  John  Reid  were 
Knox's  demonstrators.  The  former  looked  at  anatomy 
in  relation  to  surgery,  and  to-day  has  his  reward  in 
being  Sergeant-Surgeon  to  the  Queen,  and  a  member 
of  the  British  baronetcy. 

Few  could  fail  to  be  struck  with  Reid's  appearance, 
bucolic  gait  and  manners,  ruddy  complexion,  with  long 
locks  of  black  hair  hanging  over  his  neck  and  coat- 
collar,  broad  forehead  and  open  countenance.  Under- 
neath an  outer  toga  that  Reid  wore,  rather  shambles- 
like, in  "  The  Rooms,"  was  a  man  of  large  heart  and 
large  promise.  Reid's  forte  was  physiology,  the 
teaching  of  which  Goodsir  fully  appreciated,  but  his 
greater  liking  was  for  the  fellowship  and  friendly 
counsel  of  the  man  himself.  One  early  debt  of  grati- 
tude he  owed  to  Reid  was  a  recommendation  to 
Professor  Alison,  of  the  institutes  of  medicine,  as 
the  person  best  fitted  to  go  through  a  series  of  dissec- 
tions in  comparative  anatomy,  which  the  professor 
wished  to  do  at  that  time  for  his  own  information. 
Goodsir  naturally  felt  the  honourable  distinction  of 
being  closeted  with  the  academical  physiologist  for 
two  hours,  demonstrating  to  him  the  cuttle-fish.  A 
pretty  picture  might  have  been  conceived  from  this 
episode  in  the  lives  of  both  men;  the  philosophic 
Alison  watching  the  operations  of  the  Fife  lad  in  his 
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dissection  of  the  mollusc,  the  young  naturalist  modestly 
pointiDg  out  the  parts  of  the  anatomy  and  their  usea  ; 
age  and  youth  changing  their  respective  poaitiona  in 
the  field  of  teaching,  yet  pleasantly  in  concert  exploring 
organisms  for  the  elucidation  of  one  of  Nature's  plans, 
by  which  to  unravel  the  type  of  a  larger  series. 

Mr.  SjTne  was  the  aurgical  teacher  and  attached 
friend  of  Goodsir ;  and  no  one  of  the  Edinburgh  school 
has  done  more  for  its  surgical  fame  than  the  present 
distinguished  professor  of  clinical  surgery.  Adorning 
his  position  l>y  numerous  improvements  in  his  art,  as 
acknowledged  throughout  Europe,  he  has,  in  his  forty 
years'  experience  as  a  lecturer,  contributed  largely  to 
the  surgical  indoctrination  of  the  British  mind  both  at 
home  and  abroad.  Acting  aa  dresser,  and  often  as 
assistant,  to  Mr,  Syme,  Goodsir  enjoyed  the  beat  sm-gi- 
eal  education  in  Edinburgh.  Nor  did  he  overlook  the 
great  props  of  his  medical  building,  and  that  of  materia 
mcdica  was  far  from  the  least.  Professor  Cliristison's 
lectures  were  a  daily  treat  of  admirable  instruction,  as 
thousands  of  graduates,  distributed  over  the  world, 
coidd  readily  testify.  Goodsir  never  forgot  the  kind- 
ness of  Dr.  John  Macintosh,  a  popular  extramural 
lecturer  on  practice  of  physic,  from  whom  he  derived 
much  excellent  information. 

K  anatomy  and  surgery  were  the  corner-stones  of 
the  Goodsir  fabric,  the  ornamental  column  was  natural 
history,  then  taught  by  Professor  Robert  Jameson,  a 
disciple  of  Werner  and  a  mineralogist  of  distinction. 
In  his  measured  walk  and  £xcd  countenance,  Jameson 
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betokened  the  man  of  gravity  and  precision,  if  not  the 
abstract  thinker.  In  society  hia  manner  was  cool,  re- 
served, and  taciturn  ;  but  he  was  a  man  of  his  epoch, 
and  ever  zealous  for  the  extension  of  his  science.  He 
belonged  to  the  conservative  school  of  natural  history. 
Though  agitated  by  the  bold  innovations  of  Berzelius, 
and  the  greater  discoveries  of  Mitscherlich  in  his  special 
walk  of  mineralogy,  and  oft  refreshed  by  the  advancing 
tide  of  biology,  upon  which  new  sciences  like  palfe- 
outology  were  being  wafted,  he  showed  in  his  latter 
years  a  less  responsive  call  to  the  tendencies  of  the 
age,  now  looking  beyond  the  museum  era  of  stuffed 
birds  and  tlie  colouring  of  tattooed  New  Zealanders. 
John  Goodsir  and  his  friends  Edward  Forbes  and 
Hugh  Falconer,  were  among  the  chief  of  Jameson's 
pupils  in  the  fourth  decade  of  the  century;  all  ac- 
knowledged then-  master's  worth,  and  helped  to  extend 
his  fame,  and  all,  like  himself,  have  paid  their  last 
tribute  to  nature.  Jameson  in  his  lecture-room  can 
never  be  forgotten.  Appearing  as  if  enveloped  in  his 
professor's  gown,  his  head  of  black  hair  was  brushed 
stiffly  upward,  and  gave  bold  relief  to  his  brow ;  his 
sallow,  strong-lined  physiognomy,  indicative  of  the 
wisdom  of  the  sage  and  the  appeal  of  the  preacher ; 
his  head  thrown  back  and  fixed ;  his  slow,  precise,  and 
oracular  utterances,  each  sentence  of  import  being  ac- 
companied by  an  emphatic  throwing  of  the  folds  of 
his  gown  across  his  left  breast  were  all  gi'and  adjii- 
liantia  to  the  occupant  of  a  platform ;  and  assux'edly 
no  man  looked  more  like  a  philosopher  than  Jameson. 
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When  Goodsir  studied  chemiBtry  in  1831,  the 
teaching  of  the  science  was  more  theoretical  than 
practical.  Dr.  Thomas  Hope,  known  aa  "Strontian 
Hope"  for  his  one  discovery,  was  not  an  enthusiastic 
teacher,  and  not  likely  to  fascinate  the  young  idea 
with  the  grand  problems  awaiting  solution  in  the 
science.  He  was  dry,  didactic,  yet  methodical  and 
accurate  in  his  experiments,  and  a  gentleman  of  the 
old  type,  and  essentially  academical.  Dr.  Graham, 
the  professor  of  botany,  whose  lectures  were  attended 
by  Goodsir,  lived  and  died  in  the  Liuntean  faith, 
despite  Jussieu  and  DecandoUe,  and  held  by  a  pocket- 
lens  as  if  the  microscopic  observations  of  Dr.  Robert 
Bmwn  had  never  been  made.  Without  a  natui-al- 
history  inheritance,  Goodsir'a  botanical  knowledge 
would  have  remained  latent  aa  far  as  teaching  affected 
its  genesis. 

Goodsir's  character  kept  him  fix)ra  a  promiscuous 
acquaintanceship.  His  brother  observes — "  When  he 
saw  or  felt  there  was  no  affinity,  he  quietly  but  reso- 
lutely kept  within  himself.  In  addition  to  tliis,  the 
remains  of  what  was  an  innate  and  sometimes  painful 
sensitiveness  and  modesty  a.ctcd  on  hun  powerfully, 
often  disadvantageously,  tlirough  life.  Nevertheless 
he  always  enjoyed  the  real  good  of  having  a  quite 
sufficient  circle  of  friendly  acquaintance,  as  well  as  an 
inner  circle  of  tried  friends,  whom  he  valued  highly, 
loved  sincerely,  and  delighted  in  as  companions." 
His  closest  and  most  important  friendship  was  with 
Edward  Forbes  of  the  Isle  of  Man.    They  met  for  the 
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first  time  in  Knox's  rooms,  and  instinctively  drew 
towards  each  other  with  the  confidence  of  travellers 
going  the  same  road,  and  formed  a  firiendship  that 
became  firm,  cordial,  and  permanent.  Goodsir  gave 
Forbes  his  first  lesson  in  comparative  anatomy  by 
showing  him  how  to  dissect  a  'snail  of  the  genus 
Clausilia^  found  on  Arthur's  Seat.  Forbes  benefited 
greatiy  by  his  friend's  hints,  and  took  earnestly  to 
malacology ;  and  in  after  years  became  an  authority 
in  the  natural  history  of  the  mollusca.  The  two  lads, 
Fife  and  Manx,  being  of  tall  stature  and  characteristic- 
ally visaged,  though  of  different  type,  were  the  most 
conspicuous  members  of  the  anatomical  class  :  gemini 
in  their  evolutions  and  craving  search  for  the  lower 
organisms,  they  were  looked  upon  as  a  double  star 
rising  above  the  horizon  of  their  compeers.  Mr. 
Joseph  Goodsir  says  of  them — "  Their  ages  differing 
only  by  a  year,  their  mental  and  moral  constitution, 
as  also  their  intellectual  and  aesthetic  tastes,  fitted  to 
work  in  harmony,  even  by  the  striking  contrasts  they 
presented — their  very  physical  constitution,  both 
being  tall,  lithe  and  powerful  men  in  their  respective 
fashions — ^by  all  these  things  they  were  formed  to  be 
companions  and  coUaborateurs." 

Mr.  Forbes  persuaded  Goodsir  to  accompany  him 
to  a  meeting  of  the  "Royal  Physical  Society,''  as  a 
paper  was  to  be  read  on  the  chameleon.  The  theory 
of  the  action  of  the  tongue  in  the  chameleou,  as  given 
by  the  essayist,  Forbes  knew  fi^om  Goodsir's  dissections 
to  be  incorrect ;  so,  without  asking  his  bashful  Mend's 


ESSAY    ON    THE   SNAIL. 


permission,  which  he  well  knew  he  would  not  obtain, 
begged  the  favour  of  the  society  to  call  upon  a 
stranger  then  present  for  hia  opinions  on  the  paper 
that  had  just  been  read.  Goodsir  was  taken  aback  by 
this  appeal,  and  could  not  help  himself.  So  he  rose 
for  the  first  time  in  public  arena,  and  pointed  out 
the  anatomy  and  true  usea  of  the  structures  in  the 
chameleon,  and  satisfied  the  author  of  the  paper,  and 
the  society  of  his  thorough  knowledge  of  this  oft- 
questioned  and  poetically-painted  animal.  This 
pleasant  public  initiative  of  Goodsir  was  taken  advan- 
tage of  by  Forbes  and  Reid,  who,  aided  by  J.  H. 
Bennett,  now  professor  of  the  institutes  of  medicine — 
a  friend  who  knew  Goodsir'a  strength  of  intellect  to 
be  associated  with  a  severe  modesty — persuaded  him 
to  read  an  account  of  the  snail,  wluch  he  had  drawn 
up,  to  the  Anatomical  and  Physiological  Society.* 
This  paper,  so  novel  and  elaborate  and  highly  illus- 
trated, surprised  and  delighted  his  audience.  It  is 
characteristic  of  Goodsir,  that  this,  his  earliest  scientific 
communication,  was  only  dra\vn  forth  by  repeated 
solicitations  of  hia  friends. 

AVhen  anatomy,  physic,  and  natimd  historj'^each 
and  all  in  succession  at  nights — had  satisfied  his 
iwwera  of  hard  thought,  he  took  to  MUton  and  the 
poets,  Coleridge  and  other  English  writers  of  emi- 
nence, amongst   whom    Herschei  ranked   high.      He 

*  Tkia  essay  U  not  fortbcumtDg.     it  has  been  suppas«J  tliat  he  rc]i<I  it  to 
the  "Ruykl  Fhysicul  ;"  but  the  iviilvnte  ia  largely  iii  faiuur  i>(  llii!  sociGty 
din  tlie  text. 
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also  took  interest  in  the  theological  and  other  studies 
of  hia  brother  Joseph,  who  was  preparing  to  enter  the 
church,  and  there  lie  indicated  his  true  character — 
the  early  manifestation  of  his  grandfather's  inherit- 
ance, theological  as  well  as  medical — by  insisting 
unweariedly  tliat  his  brother  was  neglecting  what 
ought  to  be  his  main  study,  that  of  the  Bible  itself. 
His  brother's  experience  to  this  day  testifies  to  the 
wisdom  of  that  warning. 

In  1835  ho  became  a  hcentiatc  of  the  Royal 
College  of  Surgeons,  Edinburgh.  All  he  had  to  say 
on  his  becoming  a  surgeon  was—"  The  examination 
lasted  half-an-hour,  and  was  most  satisfactoiy  and 
pleasant  to  me,  I  do  assure  you."  After  aiding  Mr. 
Nasmyth,  he  joined  his  father  in  practice  at  An- 
atruther.  Hia  love  of  anatomy  prompted  him  to 
carry  to  Anstruther  an  entire  "subject"  for  dissection, 
a  most  hajiardous  undertaking,  hy  coach  and  steam- 
boat. He  turned  all  his  dissections  to  good  account 
by  casta  ;  and  those  he  made  of  the  perineum  (1837) 
are  now  in  the  Anatomical  Museum  of  the  University. 
The  Rev.  Mr.  Goodsu*  says^"  John  was  endowed  with 
the  natural  gifts  of  strongly-marked  intellectual  and 
artistic  powers,  and  with  the  unwearied  assiduity,  or 
rather  with  that  capacity  of  deriving  pleasure  from  the 
exercise  of  hia  powers,  which  is  as  necessary  as  the  pos- 
session of  power  itself  for  the  accomplishment  of  true  and 
valuable  work."  Goodsir  became  an  excellent  medical 
practitioner,  and  occasionally  had  the  opportunity  of 
proving  his  dexterity  in  operative  surgery.     He  was 
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the  third  "  Doctor  John,"  and  considered  the  highest 
taught  of  the  surgical  famOy.  Cases  like  Lady 
-*,  whsfe  coneuiting  phyBieiana  failed  and  he 
Bucceeded,  rang  through  Fife,  and  to  hia  great  benefit. 
He  had  a  thoroughly  practical  miud — -a  great  desidera- 
tum in  medicine ;  but  it  need  hardly  be  said  that 
Anstruther  offered  no  field  for  a  man  of  his  capacity. 
There  were  bread-and-butter  earnings,  and  home 
amenities — a  scanty  pabulum,  however,  to  a  man  of 
craving  scientific  appetite.  His  inquiries  into  the 
teeth,  and  his  general  and  microscopic  examination  of 
the  Invertebrata,  kept  liim  mentally  alive  ;  indeed,  his 
scientific  habit  had  become  known,  as  Sir  J.  G.  Dalyell, 
in  1838,  addressed  him  as  a  fellow-naturalist,  and 
asked  him  about  the  Holothuriffi,  and  the  mode  of 
dredging  practised  on  the  Fife  coast.  In  the  same 
year  he  completed  his  investigations  into  the  develop- 
ment of  the  teeth,  and  was  pressed — for  it  was  no 
easy  matter  to  persuade  him — to  communicate  the 
results  of  his  inquiry  "  On  the  Origin  and  Develop- 
ment of  the  Pulps  and  Sacs  of  the  Human  Teeth," 
to  the  British  Association  for  the  Advancement  of 
Science. 

Attending  the  British  Association  in  1838  was  a 
great  effort  for  Goodsir  to  make ;  but  when  there,  he 
had  his  reward  in  enjoying  high  rank  among  the 
original  contributors,  and  in  being  appreciated  by  his 
seniors  in  science  and  the  savans  of  Europe.  In 
writing  his  father  on  the  hearty  reception  he  had  met 
with,    he  said — "  I  need   not   teU    you   the  kind  of 
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pleasure  one  feek  in  such  a  sudden  changfi  from  1 
remote  situation,  where  no  one  Is  able  to  understand  or'" 
sympathize  with  you  in  your  pui-suits,  to  a  place  which 
contains  within  itself  all  the  talent  and  science  in 
Europe,  and  where  every  one  is  eager  to  acquire  and 
conununicate  knowledge ;"  and  in  reference  to  his 
paper — "that  hia  facta  were  new  to  science,  and  that 
he  had  completely  set  at  rest  the  great  questions  in 
this  department  of  anatomy,  so  far  as  human  stmcture 
was  concerned."  Thus  he  was  satisfied  with  hia  first 
public  effort,  and  encouraged  to  extend  hia  labours. 
It  was  a  great  step  for  a  village  doctor  to  make,  so 
that  Dr.  George  Johnston,  the  naturalist,  might  well 
sympathize  with  any  and  eveiy  effort  of  a  provincial 
practitioner  to  help  on  science,  and  to  rescue  men  like 
himself  and  Goodair  from  the  sort  of  superciliousness 
with  which  metropolitans  were  apt  to  regai-d  them. 
Scotland  has  produced  other  examples  as  marked  as 
Goodsir  and  Johnston  of  country  doctors  extending  the 
boundary  of  both  literature  and  science ;  and  Dr. 
Francis  Adams  of  Banchory,  the  Oriental  scholar  and 
translator  of  Faulus  ^gineta,  and  Dr.  Moir  (Delta)  of 
Musselburgh,  may  be  cited  as  instances. 


CHAPTER    III. 


UemoirB  on  ihe  Te^th— Jameson's  Kinilopes — Model  Uuneam — Oraiik 
from  Fife  Borrows — Fossil  Fiahps  —  Dredging  with  Forbes^ 
Natural  Hislory  and  olber  Papera  rem]  to  the  Societies  ot  St 
Andrews  and  Cupnr. 

This  essay,  "  On  the  Origin  anil  Development  of  the 
Pulps  and  Saca  of  the  Htunan  Teeth,"  is  an  exeellfnt 
and  characteristic  piece  of  Goodsir  work,  and  a  carc- 
fiilly-studied  inquiry  into  one  of  nature's  peculiar 
operations  in  the  human  economy-  Though  hundreds 
of  volumes  bore  more  or  less  upon  the  subject^  Goodsu- 
was  alive  to  the  fact  that  much  remained  to  be  done, 
and  his  experience  in  dentistry  was  a  fitting  introduc- 
tion to  the  work.  The  principles  of  his  memoir  on  the 
teeth  existed  hypothetically  in  Goodsir's  mind  as  early 
aa  the  year  1834,  when  he  made  the  preparations  for 
Mr.  Nasmyth,  and  only  remained  to  be  fully  verified 
by  the  investigations  he  was  enabled  to  pursue  after 
entering  medical  practice.  He  examined  the  human 
dental  arches  of  different  ages,  from  tlie  embryo  in  its 
sixth  week  through  every  month  of  foetal  and  infantile 
life  upwards  to  adolescence,  and  his  observations  afford 
abundant  evidence  of  great  research  and  originality. 

He  divided  dentition  into  three  stages : — \st,  the 
Follicular ;  2,d,  the  Saccular ;  and  3d,  tlie  Eruptive. 
He  also  indicated   a  stage  previous  to  the  FoUicidar, 


38  STAGES  OP   DENTITION. 

during  which  the  follicle  or  sac  does  not  exist,  and  tlie 
future  pulp  is  a  simple  papilla  on  the  free  surface  of 
the  gastro-intestinal  mucoua  membrane  ;  this  piipillarj' 
stage  being  of  short  duration,  wa-s  included  under  the 
follicular.  About  the  sixth  week  of  embryonic  life  he 
found  a  depression  or  groove  in  the  form  of  a  horse- 
shoe along  the  edge  of  the  jaw  in  the  mucoua 
membrane  of  the  gum,  and  this  he  named  the  primitive 
dental  groove,  as  the  germs  of  the  teeth  first  appear  in 
it.  By  the  thirteenth  week  a  series  of  ten  papiUae  arose 
in  succession  in  each  jaw,  constituting  the  geims  or 
rudimentary  pulps  of  the  milk-teeth,  and  which  he 
viewed  as  processes  of  the  mucous  membrane  itaelf- 
Each  papilla  adhered  by  its  base  to  the  fundus  of  the 
groove,  whilst  its  apex,  up  to  the  eleventh  or  twelfth 
week,  presented  itself  at,  or  protruded  fiom,  the  mouth 
of  its  follicle.  The  Upper  jaw  was  earlier  than  the 
lower  one  in  respect  to  this  stage. 

The  follicles  appeared  to  Goodsir  as  mere  dupli- 
catures  of  the  membrane  of  the  groove,  or  the  general 
gastro-inteatinal  mucous  membrane  passing  across  and 
between  the  papillae.  Each  of  the  individual  foUiclea, 
with  its  papilla,  vascular  branches,  and  nervous  twig, 
exactly  resembled  a  large  hair-bulb,  with  ita  nerve  and 
vessels  exposed  after  the  hau-  has  been  extracted.*    As 

*  This  opinion  retvivea  coDJinDation  now  tltut  tlie  teetli  uid  the  liaira 
nuik  M  homologous  orgaua.  Professor  Huiley  viewed  tbem  pitliPr  lA  both 
tndenmic,  or  both  erdiiroHie.  The  "hafieuieut  membrane"  bring  found  an 
imperfect  teat,  Uuxlej',  guided  bj  the  question  of  gronth,  conaidprs  tlie  hur, 
tlio  teeth,  the  Bvalea  of  fish,  and  probubly  the  "  dermal  pktea  "  of  rejitlki  aa 
etfdcrouic  organs. — Supplement  U>  Cyelopxdia  of  ^natoiny  imd  Fhf/siokujy,  p. 
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the  papilite  grew,  they  showed  peculiarities  uf  form 
corresponding  with  that  of  the  crowns  of  the  future 
teeth.  After  a  time  the  lips  of  the  dental  gi-oovc  and 
small  lamina;  or  opereula  of  membrane  developed  from 
the  sides  of  each  follicle  begin  to  cohere  from  behind 
forwards,  obliterating  the  gi'oove  and  converting  the 
follicles  into  closed  sacs,  and  then  commences  the 
saccular  stage  of  the  milk-teeth, 

As  these  stages  proceeded,  Goodsir  observed  seve- 
ral changes  in  the  growth  of  the  himian  tooth  resem- 
bling what  is  met  with  in  the  lower  animals,  and  felt 
disposed  to  view  the  opereula  of  the  human  tooth  fol- 
licle as  rudimentary  organs,  which  attain  their  utmost 
development  in  the  sacs  of  the  clephantoid,  ruminant, 
and  other  compound  teeth,  under  the  fomi  of  depend- 
ing folds  for  the  secretion  of  the  intersecting  enamel  and 
cement-plates.  As  illustrative  of  the  law  of  progressive 
development^  he  cited  the  human  molar  tooth-pulp— 
first  rounded  as  in  certain  fishes ;  then  conical  as  in 
other  fishes  and  reptiles ;  then  conical  and  flattened 
transversely  as  in  the  carnivora ;  and  finally,  by  the 
equalisation  of  the  primary  and  secondary  tubercles 
assuming  the  shape  of  the  molars  in  the  quadrumanous 
animals  and  man. 

Wlien  tlie  primitive  dental  groove  contained  ten 
appillie  in  as  many  follicles,  and  became  situated  on  a 
higher  level  than  at  first,  he  denominated  it  the  second- 
ary dental  groove.  This  groove  affords  a  provision 
for  the  production  of  all  the  permanent  teeth,  with  tlie 
exception  of  the  first  anterior  molara  :  the  preparation 
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ia  made  by  little  depressions  in  the  form  of  a  crescent 
upon  the  inside  of  the  month  of  each  of  the  milk  folli- 
cles. These  depressions  Goodsir  called  "cavities  of 
reserve,"  furnishing  delicate  mucous  membrane  for  the 
future  formation  of  the  pulps  and  sacs  of  the  ten  an- 
terior permanent  teeth — incisor,  canine,  and  bicuspid. 
The  sacs  in  which  the  six  posterior  (superadded)  per- 
manent teeth,  or  the  three  permanent  molars  on  each 
side,  which  arise  from  successive  extensions  of  the  dental 
groove  carried  backwards  in  the  jaw  posterior  to  themilk- 
teeth  are  developed,  Goodsir  named  "posterior cavities  of 
reserve,"  the  wisdom  tooth  being  the  final  development. 

Goodsir  looked  upon  his  follicular  stage,  from  the 
first  appearance  of  the  dental  groove  and  papillae,  till 
the  latter  became  completely  hid  by  the  closm-e  of  the 
mouths  of  their  follicles,  and  of  the  groove  itself,  as  a 
hitherto  unknown  stage  of  dentition.  He  was  the  first 
to  point  out  the  peculiar  development  and  character  of 
the  anterior  permanent  molar — the  most  remarkable 
tooth  in  man,  as  it  forms  a  transition  between  the  milk 
and  permanent  teeth  :  if  considered  anatomically,  it  is 
decidedly  a  milk-tooth  ;  if  physiologically,  a  permanent 
one.  No  observer  had  noticed  the  peculiarity  of  the 
anterior  molars  that  Goodsir  established ;  he  did  not 
fail  to  mai'k  the  practical  bearing  of  the  growth  with 
the  decay  of  the  said  teeth. 

The  careful  investigation  of  the  whole  process  of 
dentition  in  man,  and  the  clear  illustrations  given  of 
the  text,  fully  justified  Goodsir  in  the  conclusions  he 
drew  from  his  researches.     The  milk  or  deciduous  teeth 
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used  to  be  considered  aa  the  parents  of  the  permanent 
t«eth ;  whereas  Goodsir  showed  that  they  are  both  laid 
down  separately  and  independently  of  each  other.  The 
profesaion  fully  agree  as  to  the  value  of  Goodsir's  disco- 
verj'.  Mr.  Flower,  one  of  the  latest  authorities  on  this 
subject,  appropriately  says — "  It  should  be  remembered 
that  instead  of  there  being  any  such  relation  between 
the  permanent  and  milk-teeth  as  that  expressed  by  the 
terms  'progeny'  and  'parent'  sometimes  applied  to 
them,  they  are  both  formed  side  by  side  from  inde- 
pendent portions  of  the  ■primitive  dental  groove,  and 
may  rather  be  compared  to  twin  brothers ;  one  of 
which,  destined  for  early  functional  activity,  proceeds 
rapidly  in  its  development,  while  the  other  makes  little 
progress  until  the  time  approaches  when  it  is  called 
upon  to  take  the  place  of  its  more  precocious  locum 
tenens."-^ {Trans.  Roy.  Soc.  London,  1867.) 

From  Vesalius  to  our  own  times,  the  milk-teeth 
used  to  be  looked  upon  as  the  germs  of  the  permanent 
ones.  Eustaehius  was  almost  the  exceptional  instance 
to  the  current  opinion ;  he  believed  that  the  germs  of 
both  sets  of  teeth  existed  in  the  jaw  of  the  embryo. 
Duvemey  and  Hcrissant  had  a  glimpse  of  the  nature 
of  the  follicles  and  their  relation  to  the  gums,  and 
Jourdain  gave  a  minute  description  of  the  follicle  from 
its  first  appearance  in  the  fcetal  jaw  till  the  period  of 
birth.  Blandin  considered  the  teeth  as  productions  of 
the  mucous  membrane  analogous  to  the  nails  and  hair, 
and  seems  to  have  approximated  more  closely  to  the 
true  conception  of  the  dental  follicle  than  any  of  his 
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predecessors.  Serrea,  the  octogenarian,  wLo  died  iu 
January  last,  and  the  successor  of  SI.  De  Blainville, 
like  Goodsir  in  being  the  son  of  a  country  practitioner, 
and  still  more  like  him  in  character  and  work,  advanced 
our  knowledge  of  the  enihryonic  condition  of  the  dcnhd 
apparatus  in  his  able  treatise  on  the  anatomy  and  phy- 
siology of  the  teeth.  He  described  the  germs  of  the 
two  sets  of  teeth,  the  membranous  folds  and  partitions, 
and  the  relative  position  of  the  anterior  molar  to  the 
canine,  and  did  much  to  advance  our  knowledge  quoad 
dentition.  Hunter,  Baron  Cuvier,  and  his  son  Fre- 
derick, Purkinjc,  Mtiller,  Retzius,  Bell,  Blake,  Owen, 
and  Nasmyth  and  otliei-s  laboured  at  tlifferent  depart- 
ments of  odontology,  confirming  in  part  the  researcliea 
of  Malpighi  and  Leeuwenlioek,  and  contributing  fresh 
facts  to  the  accumulating  stores;  but  none  of  these 
eminent  men  gave  that  attention  to  the  embryonic 
conditions  of  the  teeth  that  Goodsir  bestowed ;  and  no 
one  succeeded  as  he  did  iu  furnishing  a  consecutive 
and  complete  account  of  the  whole  process  of  human 
dentition.  His  observations  were  systematically  re- 
corded, and  in  the  most  precise  way,  and  tliis  is  a  great 
desideratum  in  anatomical  science. 

AVhen  Goodsir  read  his  paper  to  the  British  Asso- 
ciation, he  believed  that  most  of  his  facts  were  new  to 
science,  and  this  was  tlie  prevailing  opinion  at  the 
meeting.  In  a  postscript  note  (vol.  ii.  p.  51),  Goodsir 
explains  how  he  became  aware  of  Professor  Arnold's 
discovery  of  the  milk-tooth  sacs  formed  by  a  duplica- 
ture  of  the  mucous  membrane  of  the  mouth,  published 
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in  a  Salzburg  periodical  in  1831,  and  adduced  by 
Valentin  in  hia  work  on  Development.  That  Goodsir'a 
researches  were  made  independently,  no  one  doubts, 
iind  the  comparatively  isolated  observation  of  Ai-nold 
in  no  wise  detracts  from  the  larger  and  more  success- 
ful investigations  of  the  Edinburgh  student.  Arnold's 
views  rested  on  so  limited  a  basis  that  his  own  country- 
men had  failed  to  recognise  their  application.  Rasclikow 
and  Purkinje  differed  from  Aruold'a  opinions  soon  after 
these  were  made  known  in  Germany,  as  to  the  dental 
follicles  taking  their  origin  from  the  mucous  membrane 
of  the  mouth.  Goodsir's  observations  were  the  most  cir- 
cumstantial and  complete  ever  put  before  the  profession. 
To  claim  perfection  for  Goodsir's  work  would  be  un- 
worthy of  the  physiologist,  as  his  views  on  the  primor- 
dial condition  of  the  dental  germs  may  possibly  admit 
of  a  slight  modification  ;  indeed,  objections  have 
been  raised  by  Continental  anatomists  on  tiiis  spe- 
cial ground.  After  twenty  yeai-s  of  general  acknow- 
ledgment of  Goodsir's  correctness,  the  superficial  and 
open  condition  of  the  dental  sacs,  and  the  papillary 
commencement  of  the  pulps,  were  questioned  by 
Guillot  in  the  Annahs  des  Sciences  Naturdles  for 
1859,  and  in  the  following  year  by  Messieurs  Robin 
and  Miigitot  in  the  Journal  de  la  Physiologie.  These 
gentlemen  threw  some  doubts  on  the  mode  of  Goodsii's 
dissecting,  and  attributed  some  of  the  free  surfaces  he 
had  described  to  the  use  of  the  needle  or  brush  upon 
mucous  membrane.  Kolliker  subsequently  defended 
Groodsir'a  main  points,  not,  however,  without  an  ad- 
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mission  that  in  some  of  his  specimens  the  epithelium 
had  been  jibradeJ,  rendering  the  follicles  and  papillie 
somewhat  mmaturally  open  to  the  surface.  Gootlsir 
used  to  say  that  Monsieur  Robin,  who  objected  to  the 
open  follicles,  did  not  look  at  the  structures  (embryonic) 
sufiieiently  early,  and  therefore  he  only  saw  the  follicles 
when  they  were  really  closed  sacs.  Satisfied  with  the 
general  accuracy  of  his  own  observations,  and  seeing 
nothing  to  shake  his  faith  in  them,  Goodsir  took  no 
steps  to  put  himself  right  with  bis  French  contempo- 
rai'iea.  The  writer  of  these  pages  has  always  looked 
upon  Goodsir's  Memoir  on  the  Teeth,  his  first  efibrt  in 
developmental  anatomy,  as  his  best  work,  and  is  happy 
to  find  his  humble  opinion  supported  by  the  best 
authorities  in  Britain — Owen,  Sharpey,  Huxley,  and 
others.  The  minute  exploration  of  the  anatomy,  the 
historical  sequence  and  application  of  the  data  obtained 
to  both  physiology  and  pathology,  give  a  character  and 
finish  to  Goodsir's  researches,  which  no  special  work 
or  parts  of  volumed  history  on  the  subject  had  ever 
furnished. 

In  the  following  year,  1839,  he  read  a  paper  to  the 
British  Association  "  On  the  Follicular  Stage  of  Denti- 
tion in  the  Ruminants ;  with  some  remarks  on  that 
process  in  the  other  orders  of  Mammalia,"  and  an- 
nounced the  fact,  that  at  an  early  period  of  embryonic 
life,  the  cow  and  sheep  possess  the  germs  of  canine  and 
superior  incisive  teeth,  the  former  existing  as  developed 
organs  in  two  or  three  genera  only  of  ruminants,  tha  a 
latter  being  found  in  the  aberrant  family  of  camels^  J 
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which  showed  how  general  the  law  of  unity  of  type  is 
within  certain  limits.  He  drew  a  Jistint'tion  between 
those  permanent  teeth  developed  from  the  primitive, 
and  those  developed  from  the  secondarj'  groove. 

Being  requested  to  publish  his  essay  on  the  teeth 
in  the  Edinhunjh  Medical  and  Surgical  Journal,  he 
visited  Edinburgh  to  arrange  the  engrav-inga,  when 
Professor  Jameson  sought  an  introduction  to  him 
through  Mr.  Nasmyth,  and  showed  him  great  kindness, 
offering  him  the  loan  of  one  of  Ehrcnberg'a  famous 
microscopes,  the  discoveries  made  with  which  had 
startled  Europe,  and  soliciting  his  company  to  look  over 
the  Natural  History  Museum.  Fresh  from  the  honours 
of  the  British  Association^  and  now  seated  by  the  side  of 
the  Wemerian  philosopher,  implied  that  the  Goodair 
star  was  in  the  ascendant.  The  joint  survey  and  talk 
about  the  museum  had  a  meaning  that  Goodsir  did 
not  fail  to  interpret ;  indeed,  both  professor  and  practi- 
tioner seemed  mutually  pleased  with  each  other,  and 
from  that  October  morning  continued  in  happy  alliance 
on  the  highway  of  science  till  the  severance  of  the  life- 
link  of  the  aged  professor.  Though  soon  back  to 
Anstruther  and  the  drudgery  of  physic,  Goodsir  had 
resolved  to  look  for  a  broader  platform  than  "  the 
Kingdom  of  Fife."  Not  that  Fife  was  commercially 
slow  or  mentally  stagnant,  for  the  University  of  St, 
Andrews  had  strong  genetic  forces  in  Su-  D.  Brewster 
and  others  of  scholarly  aims,  many  of  whom  bad  been 
induced  by  other  gales  than  fortune  to  set  up  their 
Penates  in  that  retu-ed  historic  nooV—sylmstrem  temii 
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musam  meditari  avend.  Moreover,  St.  Andrews  had 
it8  "  Literary  and  Philosophical  Society  ;"  and  Cupar, 
the  county-town  of  Fife,  its  "  Literary  and  Antiquarian 
Society,"  both  of  which  were  flourishing,  and  claimed 
Goodsir  as  member. 

In  1837  he  began  a  natural  history  museum 
alongside  of  his  strictly  anatomical  and  pathological. 
He  had  been  gathering  from  the  second  year  of  his 
medical  studies,  and  now  wished  to  establish  a  collec- 
tion worthy  of  the  name  and  his  own  curatorahip ; 
and  for  this  purpose  explored  the  quarries  of  the 
neighbourhood  and  dredged  the  sea-deptbs  towards 
the  Isle  of  May.  He  had  capital  hands,  and  showed 
dexterity  and  neatness  in  all  his  work,  and  specially 
in  preserving  the  skeletons  and  skins  of  fishes.  So 
busy  was  he  in  this  direction  that  his  friends  concluded 
he  was  bent  on  ichthyology  proper.  It  cannot  be  said 
that  he  made  great  progress  in  geology,  though  a 
future  page  will  show  that  he  had  a  penchant  in  that 
direction.  Owing  to  its  arrangements,  classification, 
and  display,  his  museum  was  talked  of  as  a  model  one, 
and  attracted  many  visitors — even  young  men  of  science 
from  Edinburgh.  He  presented  his  fossil  fishes,  sup- 
posed to  be  gems  in  rarity  and  character,  to  the  Lite- 
rary and  Philosophical  Society  of  St.  Andrews.  It 
was  a  source  of  regret  in  after  years  that  he  had  not 
retained  this  nucleus  of  a  collection  in  his  own  hands, 
as  in  the  course  of  time  its  extension  would  have  been 
greatly  promoted,  and  especially  after  his  rise  to  the  j 
anatomical  professorship. 
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The  opening  of  a  barrow  at  Kingsmuir  (Fife)  in 
1839,  and  the  presentation  of  the  skulls  found  in  it 
to  one  of  the  meetings  of  the  Cupar  Boeiety,  afforded 
Goodsir  a  fine  chance  of  discussing  the  character  of 
these  exhumed  reliea  of  the  far  past.  Whilst  betoken- 
ing a  familiarity  with  anthropology  that  ensured  the 
society's  attention,  he  inferred,  from  the  state  of  the 
teeth  in  the  respective  jaws,  the  nature  of  the  food 
eaten  by  these  early  Fife  settlers,  be  tliey  Danes  or 
ancient  Caledonians.  Various  opinions,  historical  and 
ethnological,  had  been  expressed  by  lay  aa  well  aa 
medical  members  of  the  society  regarding  the  crania 
before  them,  but  no  one  hazarded  a  conjecture  aa  to 
the  liabilities,  or  flesh-and-blood  conditions  of  the 
individual  possessors  during  life.  Nothing,  however, 
escaped  Goodsir's  eye  and  discrimination.  Having 
examined  the  pericranial  surfaces,  he  pointed  out  the 
existence  of  morbid  lesions  dependent  on  a  special  virus, 
which  had  left  so  marked  an  impress  on  the  bones  that 
a  thousand  years  had  in  no  wise  effaced  or  obscured 
its  real  character.  Having  gratified  the  society  by 
the  preciseness  and  originality  of  his  views,  he  now 
surprised  them  by  showing  syphilitic  nodes,  aa  mani- 
fest as  any  modem  instance,  on  one  of  the  crania. 
Had  the  society  been  aware  that  in  1497,  about 
four  ye-ars  after  the  return  of  Columbus  from  his  first 
voyage  to  Hispaniola,  the  first  Scottish  edicts  were 
issued  against  the  new  distemper,  or  "grand  gore," 
"pockis,"  or  "French  infirmitez,"  the  contents  of  the 
Kingsmuir  barrow  with  its  syi->hilitic  member  would 
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have  been  looked  upon  with  still  greater  curiosity  and  ^ 
attention.     "  Old  Aberdeen,"  seeking  purity  of  morals, 
and  trying  to  wash  her  citizens  clean  of  the  "  pockis," 
"  French  infirmitt^z,"  and  other  perilous  stuflP,  by  burgh 
edicts  and  excommunications,  little  dreamt  that  shef 
was  contending  mth  an  old  enemy  in  the  land- 
Satanic  if  not  Spanish.    Whether  the  "  distemper  " 
old  or  new,  Goodsir's  diagnosis  proved  his  surgicj 
acumen,  and  showed  how  keenly  alive  he  was  to  l 
science  of  mediciue  in  all  its  aspects.     To-day  a  rag( 
for  the  exploration  of  barrows  and  the  fingering  i 
crania  exists  in  Britain,  but  instead  of  having  guidetfl 
of  the  Goodsir  stamp,  divinity  talkers,  and  credulous^ 
connoisseurs — men  without  anatomical  knowledge  c 
a  comprehension  of  the  difficulties  attending  anthi 
pological  pursuits — fearlessly  "rush  in  where  angelaj 
fear  to  tread."     Qtwusquc  tandem  ?    The  exploring  of  1 
barrows  led  David  Page  {now  LL.D.  and  the  distin-J 
guished  President  of  the  Geological  Society  of  Edin-l 
burgh)  and  others  to  excavate  the  burial-gi'ound  of  th»i| 
ancient  Abbey  of  St  Leonards  at  St.  Andrews,  where 
they  discovered  a  cranium  of  one  of  the  "  Royal  Stuarts." 
"  The  divinity  that  doth  hedge  alx)ut  a  king  "  did  not  . 
protect  this  cranium  from  Goodsir's  manipulation  f 
mouldings.    Others  quarried  for  the  treasures  ;  Goodsir 
described   them.      The   desecration   of  the    supposed! 
tombs  of  the  Scottish  kings  got  noised  abroad,  andl 
gave  rise  to  official  remonstrance  and  interdict. 

Mr.  Goodair  read  a  variety  of  essays  on  Nati: 
history  to  the  society  at  St  Andrews,  and  at  the  : 
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quest  of  its  president,  Sir  D.  Brewster,  furnished  a 
paper  on  Cilia.  If  he  commenced  with  Leeuwenlioek's 
Continuatio  Arcanorum  Nature,"  aud  traced  the 
history-  of  his  subject  down  to  the  discoveries  of 
Sharpey  and  Grant,  supplementing  them  with  his  own 
work  and  illuatrations,  he  could  not  fail  to  please  and 
deeply  interest  a  hody  of  men  who  lived  on  the  shores 
of  a  bay  rich  in  cUiated  organisms. 

On  November  30,  1838,  Goodsir  described  certain 
fossil  fishes  from  the  limestone  and  slates  of  Corn- 
ceres  quarry  near  to  ^Vnstruther.  He  stated  that  in 
addition  to  teeth  of  the  Mef/alichtki/s  and  spiral  Goj>- 
rolites,  he  had  found  a.  number  of  entire  specimens  and 
detached  scales  of  fishes  referable  to  tlic  Lepidotdes 
of  the  Ganoid  order  of  Agassiz ;  these  latter  speci- 
mens contained  five  species  referable  to  two  genera — 
one  of  these  genera  was  closely  allied  to  PalfBoniscust, 
but  differed  from  it  in  wanting  the  sealing  or  fidse 
rays  along  the  anterior  rays  of  the  anal  and  dorsal  fine, 
and  on  the  upper  and  lower  rays  of  the  caudal,  and 
also  in  the  anal  and  dorsal  fins  being  almost  opposite 
to  one  another  near  t!ie  tail,  as  in  Dijitcms.  To  this 
genus  Goodsir  gave  the  provisional  name  Catopteru^, 
at  one  time  applied  by  Agassiz  to  the  Dipterus  of 
Sedgwick  and  Murehison,  but  afterwards  rejected  by 
himself ;  he  considered  three  of  the  quarry  specimens 
to  belong  to  it.  The  second  genus  lie  viewed  as  inter- 
mediate between  Amhlypterus  and  Eurynotiis,  ap- 
proaching the  former  in  the  form  of  the  body,  and  the 
latter  in  the  chai-acter  of  the  dorsal  fin,  and  differing 
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from  both  in  the  small  size  and  acuminated  shape  of 
the  anal  and  ventral  fins,  and  in  the  extraordinary  de- 
velopment of  the  caudal,  the  vertebrated  portion  of 
which  rose  almost  perjjendicularly  t»  one-third  the 
length  of  the  animal.  From  the  sail-like  appearance 
of  the  dorsal  and  eaudal  fins,  Groodsii'  proposed  for  the 
genua  the  provisional  name  Istiopteriis.  Two  of  the 
five  species  belonged  to  this  genus.  These  fishes  were 
all  higlJy  heterocercal,  and  in  none  of  them  was  there 
any  trace  of  the  pectoral  fins. 

At  a  subsequent  meeting  he  presented  another 
fossil  fish,  also  new,  from  the  Comceres  quarry, 
which,  in  general  appearance,  approached  the  genus 
Atrihli/pterus,  but  differed  from  it  in  the  fins  being 
triangular  instead  of  quackilateral,  and  resembling 
more  the  provisional  genus  Istiopterus,  which  he  had 
previously  proposed.  All  the  iehthyolites  from  the 
Comceres  quarry  were  referable  to  the  Ganoid  order 
of  Agassiz.  The  coprolites  and  detached  teeth  he 
cousidercd  indications  of  the  former  existence  of  a  fish 
belonging  to  the  Sauroid  fanuly  of  the  Ganoid  order. 
All  the  other  fossils  he  showed  were  referable  to  the 
Lepidoid  family ;  and  these,  nine  in  number,  he 
described  particularly.  His  frequent  visits  to  Com- 
ceres, and  his  apt  observations  of  the  fossilised  forms 
found  there,  led  many  of  his  friends  to  suppose  that 
he  was  now  aiming  at  palseontology,  his  initiative  in 
that  direction  of  study  offering  high  promise. 

At  another  meeting  he  submitted  specimens  of  two 
species  Bero'e,  discovered  by  his  friend  Edward  Forbes, 
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in  company  with  Hfiny  Gooilsir,  on  the  east  sands  of 
St.  Anilrews  Bay.  One  was  the  Beroii  pileiis  that  had 
I)eeu  imperfectly  described  by  Grant  in  the  Zoological 
Transactions  of  1831  ;  the  other  was  new,  and  after- 
wards described  by  Forbes  to  the  Royal  Society  of 
Edinbiu-gh.  Goodsir  entered  fully  into  the  anatomy 
of  these  animnk,  particularly  the  Cilia,  exhibiting 
drawings  on  a  large  acale  of  those  interesting  organs 
discovered  by  Sharpey,  Purkinje,  and  Valentin. 

To  the  "  Cupar  Literary  and  Antiquarian  Society," 
in  November  183S,  Mr.  Goodair  submitted  a  list  of  ani- 
mals collected,  preserved  and  catalogued  by  his  brother 
Harry,  that  had  been  drawn  up  from  living  individuals 
gathered  upon  a  surface  of  land  and  sea  stretching  one 
mile  round  Austruther.  The  colloetion  of  a  set  tif  docu- 
ments— zoological,  botanical,  meteorological,  and  anti- 
quarian— Mr.  Goodair  considered  to  be  peculiarly  the 
duty  of  a  county  philosophical  association,  and  more 
consistent  with  the  spirit  of  its  constitution  and  the 
situation  of  it«  individual  members,  than  any  other  kind 
of  scientific  labour. 

In  the  spring  of  1839,  Mr.  Goodsir  read  a  paper  to 
the  St.  Andrews  Literary  and  Philosophical  Society  on 
certain  peculiarities  in  the  eye  of  the  Cephalopoda  us 
Molluscs,  basing  his  observations  on  the  cuttle-fish.  The 
first  peculiarity,  or  exposed  condition  of  the  lens,  con- 
sidered so  anomalous  by  biologists,  he  held  to  have 
been  common  at  a  former  period  of  animal  existence, 
with  imutili,  ammonites,  haculites,  etc.  He  looked  to 
tlie   embryonic    life    of    vertebrate    animals    for    on 
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explanation  of  the 
controverted  Owen's  opinion  as  to  the  eye  of  tlie 
animal  possessing  a  perforated  cornea  and  an  aqueous 
chamber,  and  held  by  Cu\iei's  description  of  the 
organs.  In  reference  to  tho  second  peculiarity,  or  the 
glandular  body  or  mass,  which  Owen  and  Cuvier  had 
viewed  as  a  cushion  to  guard  the  optic  ganglia  from 
pressure,  Mr,  Goodsir  considered  it  an  organ  which  had 
ab^ady  performed  its  functions  in  the  embryo,  and 
analogous  to  the  choroid  gland  of  fishes. 

In  June  1839,  Goodsir  and  Forbes  made  an 
excursion  to  Shetland  and  Orkney,  where  they  spent  a 
fortnight  in  ilrcdging.  They  were  not  so  successful  in 
their  seai-ch  for  au-breathing  gasteropods  as  in  other 
directions,  wherein  they  discovered  new  animals,  and 
had  the  opportunity  of  supplementing  the  descriptions 
given  by  naturalists  of  some  of  the  rarer  species 
belonging  to  each  locality.  The  results  of  this 
dredging  expedition  were  laid  before  the  Fife  societies, 
and  afterwards  commimieated  to  the  British  Associa- 
tion. Amongst  the  numerous  specimens  they  obtained 
was  a  zoophyte,  the  largest  known  form  of  its  tribe, 
about  four  inches  long,  and  with  a  stem  half-an-lnch 
in  diameter.  They  obtained  it  in  considerable  num- 
bers on  a  sandy  bottom,  in  about  10  fathoms  of 
water,  at  Stronmess,  Orkney,  and  supposing  it  to  be 
an  undescribed  form,  proposed  to  give  it  the  name 
Ellisiajios  maris;  but,  to  their  disappointment,  tbund 
that  it  bad  been  discovered  a  short  time  previously 
by  the  Norwegian  naturalist  Sars,  and  named  Cory- 
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morpha  nutans.  Their  joint  papers,  read  before 
the  Fife  societies,  embraced  the  ciliograde  animals 
found  in  the  Orkneys,  St.  Antlrews  Bay,  the  Isle 
of  Man,  and  Ballycastle  Bay  in  Ireland.  They  also 
gave  a  systematic  account  of  these  Ciliofp-ada  to 
the  British  Association  meeting  the  same  year  (1839), 
and  described  a  new  species  of  Alcinoe,  which  they 
had  foimd  in  KirkwidI  Bay,  Orkney,  by  the  name  of 
Alcinoe  rotunda,  with  the  following  characters : — 
Ovate,  rounded,  crystalline ;  tentacula  rounded  at 
their  extremities  ;  natatoiy  lobes  forming  half  the 
animal. 

Goodsir's  own  and  joint  eontributiona  with  Forbes 
were  the  most  frequent  made  to  the  Literary  and 
Philosophical  Society,  so  that  St.  Andrews  had  a  fair 
chance  of  being  au  courant  with  the  progress  of 
science,  and  of  knowing  the  men  whose  aspirations 
might  be  dii-ected  to  the  approaching  vacancies  in 
their  ancient  University.  These  Fife  societies  were 
favoured  in  a  high  degree.  With  Sir  D.  Brewster  as 
president  of  the  one,  the  Goodsirs  and  Forbes  as 
anatomists  and  naturalists,  David  Page  as  geologist, 
Playfair,  Adamson,  Buist,  and  others  as  members, 
the  Cupar  and  St.  Andrews  meetings  almost  rivalled 
the  scientific  societies  of  Edinburgh  in  the  variety 
and  originality  of  the  papers  introduced  for  con- 
sideration. Goodsir  entered  into  the  historical  phases 
of  his  work,  and  showed  familiarity  with  the  labours 
of  Cuvier,  Audoum,  Milne  Edwards,  Miillcr,  and 
Agassiz  abroiid ;  and  of  Owen,  Fleming,  and  Sharpey, 
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and  otlier  British  authorities.  Above  all,  lie  showed  a 
painstaking  research  and  origiuality  of  purpose.  Sir 
D.  Brewster  used  to  speak  of  him  as  a  man  of  superior 
culture,  and  one  of  the  most  rising  men  in  science. 

With  the  growing  feeling  that  manifested  itself  at 
this  period  in  various  parte  of  the  country  in  favour 
of  popular  lectures,  the  "Men  of  Fife"  joined  very 
heartUy.  Forbes  gave  a  short  course  on  natural 
history.  Page  and  Adamson  treated  their  special  8ul>- 
jects,  and  Goodsir  lent  a  helping  hand,  though  it  can- 
not be  said  that  popular  lecturing  was  much  in  his  line. 
He  lectured  at  Cupar  on  "The  Conditions  of  Health  ;" 
and  it  is  believed  that  he  gave  adilresses  on  more 
strictly  physiological  subjects  at  St.  Andrews,  but  the 
titles  of  his  lectures  cannot  be  correctly  ascertained. 

As  evidence  of  his  mind  not  being  exclusively 
devoted  to  natural  history  proper,  Goodsir  read,  on 
3d  February  1840,  a  paper  to  the  St.  Andrews 
Literiuy  and  Philosophical  Society  "  On  the  Cephalic 
Termination  of  the  Sjinpathetic  Nerve,"  a  title  of 
itself  to  show  that  he  was  prepared  to  battle 
against  Cruveilbier's  opinions.  Goodsir  viewed  the 
ganglia  forming  the  linear  series  along  the  verte- 
bral column  as  centric ;  those  scattered  through 
the  system  or  viscera,  the  excentric  ganglia  of  the 
sympathetic.  He  had  no  difficulty  in  showing  the 
relation  of  the  sympathetic  with  the  cyclo-verteliral 
elements  of  the  spinal  column  and  the  intestinal  tube  : 
but  in  proving  a  similar  relation  of  the  nerve  to  the 
cyclo-vert«bral   elements  of    the   cranium    and    the 
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cephalic  extremity  of  the  said  intestinal  tube,  be  had 
to  assume  the  vomer  to  be  the  anterior  element  of  the 
cyclo-vertebral  system  in  man.  In  maiutainiDg  this 
opinion  he  had  the  support  of  Carus  and  G.  St 
Hilaire's  observations  on  the  vomer  in  mammal  em- 
bryology, and  the  higher  interpretation  of  the  same 
bone  or  laminated  bar  in  the  cranial  atructm-e  of  fishes 
and  reptiles.  Looking  upon  the  basilar  portion  of  the 
occipital,  the  body  of  the  sphenoid,  the  vomer,  and  the 
median  intennaxillary  bunea  as  eyclo-vortebnd  ele- 
ments of  the  cranium,  and  these  bones  in  close  con- 
nection with  the  upper  part  of  the  intestinal  tube,  he 
inferred  that  in  the  immediate  neighbourhood  of  these 
combined  systems  (vertebral  and  cephalic),  the  linear 
series  of  the  ganglia  constituting  the  cephalic  portion 
of  the  sympathetic  should  be  .found.  He  fixed  upon 
an  azygoa  ganglion — the  naso-palatine  as  the  anterior,''' 
and  the  ganglion  impar  as  the  jtosierior  termination  of 
the  linear  series  of  the  vertebral  ganglia.  The  otic, 
ophthalmic,  and  sub-maxiUary  ganglia  were  ranked  by 
him  with  the  cardiac  and  semilunar,  as  terminating 
in  their  proper  organs,  and  not  linear  but  excentric 
ganglia.  He  showed  the  analogy  of  this  view  of  the 
human  sympathetic  nerve  to  the  double  gangliated 
row  and  terminal  azygous  ganglia  which  constitute 

*  FontaDa,  Rlrzcl,  aud  Aniiitd  btlisved  that  they  traced  lilatiicutii  of 
Dores  bcna  tlie  caTMnoua  pl«iUH  to  the  pituitary  Wiy ;  if  ao,  this  Iwdy 
would  be  more  entitled  tliiu  Llie  riaso- palatini)  ganglion  to  hold  a  cerebral 
rdatiOD  to  the  sympatbetiu  system  that  the  ganglioft  iuipai  or  coocygcaJ  does 
ta  ifa?  Bpinnl  pDrtion.  Bock,  Weber,  aud  others,  have  not  cooflnued  tlic 
views  of  Arnold. 
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the  entire  nervous  system  of  the  diplo-neurose  sub- 
kingdom.  This  essay,  resting  a  good  deal  on  the 
osteogenesis  of  the  human  cranium,  showed  a  large 
acquaintance  with  the  German  and  French  schools  of 
medicine,  and  was  probably  the  first  marked  indication 
of  his  study  of  the  higher  anatomy  of  Goethe,  ably 
extended  by  Geofiroy  St.  Hilaire,  and  the  subject  of 
much  comment  and  interpretation  by  Knox. 


CHAPTER    IV. 

Habits  of  Animals — The  Brotherhood  of  FriendB  of  TrnLh — QoodBir 
retuma  to  Edinliurgh — The  rising  Men  of  the  Medical  School — 
Beid,  Sinipeon,  Barrj,  etc. — Goodsir's  Appearance  and  Qenural 
Character — His  co-operation  with  Edward  Foibe^. 

The  habits  of  animals,  from  the  polype  to  the  ape,  were 
a  special  delight  of  Goodsir'a.  A  golden  eagle  was 
obtained  from  the  Orkneys,  and  suitably  eaged  at 
Anstrather  in  1 838.  It  was  a  sight  to  watch  thia  noble 
bird  kill  its  prey ;  as  dead  meat  or  carrion  failed  to 
preserve  the  beauty  and  grandeur  of  its  plumage,  the 
villagers  were  pleased  to  bring  live  animals  for  the 
purpose  of  seeing  the  eagle  fi^d.  Goodsir  used  to 
describe  what  took  place  when  a  cat  was  thrown  into 
the  eagle's  cage  :  the  fiercest  feline  was  at  once  cowed  ; 
the  eagle,  pert^hed  in  regal  dignity,  first  cast  a  glance 
at  its  prey,  then  suddenly  pounced  upon  the  cat, 
striking  the  back  with  the  talons  of  one  foot,  and 
paralysing  the  body  below  the  stroke,  and  as  the  head 
of  the  feline  was  raised,  it  was  at  once  enclosed  within 
the  talons  of  the  other  foot  and  crushed  in  a  similar 
fashion,  causing  immediate  death.  Homer's  description 
would  well  apply — ■ 


llUid,  xvii.  677-fi. 
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With  the  mastery  of  his  victim  came  forth  the  display 
of  his  own  excited  nature,  in  the  elevated  head,  the 
feathers  of  the  neck  stiff  and  erect,  the  wings  flickering 
and  spread  to  make  the  victory  complete ;  then  the 
epigastric  section  by  its  beak  with  quick  despatch  of 
thoracic  contents,  the  disembowelling  and  carrying  the 
strings  of  the  intestines  to  its  mouth  with  a  rapidity 
worthy  of  the  hungry  Neapolitan  swallowing  mac- 
caroni,  and  finally  tearing  off  the  muscular  parts  and 
leaving  but  akin  and  skeleton  as  vestiges  of  the  feast. 
\Vhat  a  study  of  animal  life  within  the  Anstruther 
cage  I  The  eagle  in  royal  ease,  the  cat  appalled,  the 
descent  from  the  perch,  the  clutch  and  death-stroke ; 
the  nobility  of  triumph  evidenced  in  eyes  of  light, 
coloured  radiance,  and  high  feather ;  the  evisceration, 
"  the  feasting  iunidst  hot  blood,  and  the  steamy  vapours 
of  vitality  and  quivering  muscles  mocking  life  in  death, 
— constituted  a  picture  as  generic  as  it  was  grondly 
exciting  and  picturesque  to  behold.  The  eagle's  love 
for  things  of  the  flesh  would  have  caused  the  death  of 
a  child  incautiously  brought  by  its  mother  too  near 
the  cage,  the  wooden  paling  of  which  gave  way  under 
the  impetuous  dash  of  the  ravenous  bird,  had  not 
Harry  Goodsir  come  to  the  rescue. 

The  brothers  Goodsir  tamed  a  seal  and  fed  it  on 
milk ;  it  had  its  reservoir  of  sea-water.  Then  there 
were  the  great  king-crab,  chameleons,  and  other  animals, 
which  constituted  a  small  menagerie  and  fi-e-ih  sights 
for  the  privileged  folk  of  Anstruther. 

On  February  18,  1839,  Edward  Forbes  writes  to 
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Goodsir — "  You  were  unanimouHly  luiited  with  us 
in  the  Brotherhood,  so  I  now  hnil  you  as  Frater." 
In  offering  an  explanation  of  this  laconic  and  mysteri- 
ous note,  the  writer  has  to  revert  for  a  moment  to 
Forbes's  student  -  hfe,  and  his  relationship  with 
Goodsir,  that  being  marked  by  a  hearty  co-operation 
in  science  and  mueh  pleasant  sociality.  In  1S34-35, 
Forbes  and  a  few  other  students  formed  themselves 
into  a  "  Maga  Club,"  whose  objects  were  literature 
sind  good-fellowship — the  latter  for  a  time  was  pro- 
bably the  more  demonstrative.  The  literature  of 
the  Club  found  vent  in  the  "  University  Maga"— 
a  weekly  sheet  of  poetry  and  prose,  and  felicitous 
portraiture  of  lecturers,  students,  and  snobs — that 
delighted  every  son  of  A  Ima  Mater.  Forbes,  though 
foremost  with  both  pen  and  pencil  in  the  Maga,  and 
distributing  healthy  satire  and  fun  broadcast,  was 
alive  to  a  higher  feeling  of  association  than  "  Club 
nighte,"  with  Maga  toasts  and  "Rule  Britaunias." 
He  and  his  friends  C.  E.  Stewart  and  D.  Macaskill, 
th^efore,  resolved  to  fouud  a  brotherhood  for  mutual 
help  and  encouragement  in  their  several  spheres  of 
occupation,  be  it  Art,  Literature,  or  Science.  The 
Brotherhood,  or  "  Order,"  as  it  was  called,  had  a 
freemasonry  repute  among  the  uninitiated ;  and  the 
words,  oiNOZ,  EPns,  maqhsis  (wine,  love,  learning), 
were  adopted  as  the  watchword.  As  symbolic  of 
the  "  Order,"  the  members  wore  across  the  breast  a 
narrow  silk  ribbon,  rose-coloured  and  black,  with 
the  mystic  letters  O.  E,  M.  worked  into  its  texture. 
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At  the  meetmgs  of  the  "  Order,"  the  higher-class 
brethren  wore  a  small  silver  triangle,  with  the 
favourite  Greek  triad  engraved  thereon.  By  out- 
siders, the  men  of  the  brotherhood  were  generally 
called  "the  red-ribbons,"  or  "Oineromaths.''  The 
"good-fellowship''  brethren,  vinously  reticent  of  the 
principles  of  the  "  Order,''  brought  it  into  ridicule,  if 
not  contempt,  so  that,  in  1838,  it  was  needful  to 
weed  out  those  whose  "  bosoms  glowed  with  oinero- 
mathic  fire,"  and  to  have  the  earnest  lovers  of  truth 
planted  in  the  foreground;  and  these  alone  entered 
"  The  Universal  Brotherhood  of  Friends  of  Truth."  • 
Scrupulous  care  was  exercised  in  the  admission  of 
new  members,  and  of  those  only  who  had  proved 
themselves  worthy  by  works  done,  or  by  the  show 
of  a  diligent  pursuit  after  truth,  and  no  less  by 
the  possession  of  a  genial  and  hearty  spirit  to 
further  the  interests  of  the  brotherhood.  There 
were  gradations  in  the  "Order;"  "frater,"  "triangle," 
and  ceremonial  officers — ex.  gr.  "the  Bearer  of  the 
Mystic  Lyre"  and  "  Arch  Magus."  Forbes,  after  two 
years  abroad,  returned  to  Edinburgh  (Nov.  1838) ; 
and  among  the  first  acts  of  the  "  Brotherhood"  was 
the  election  of  John  Goodsir  as  "frater;"  in  Novem- 
ber of  the  same  year  he  rose  to  the  honour  of 
"triangle."  The  brotherhood  consisted  of  men  of 
diflbrent  callings, — artists,  scholars,  physicians,  natu- 

*  This  title  originated  with  Monsieur  Jalabert,  of  St  Etienne,  a  staunch 
•*  frater,**  who  got  the  beautiful  ribbon  of  **  the  Order  "  manufactured  in  his 
fathjBr's  silk  establishment 
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This  Brotherhoou  is  a  Union  of  the  Searchers  after  Truth,  for 
the  glory  of  God,  the  good  of  all,  and  the  honour  of  the  Order, 
to  the  end  that  mind  may  hold  its  rightful  sway  in  the  world. 

It  is  a  Fellowship  demanding  of  its  Members  earnestness, 
ability,  and  philanthropy,  and  recognising  among  them  no  dis- 
rinctions  of  nation,  party,  rank,  or  profession. 

Works  done  and  approved,  a  sincere  and  loving  spirit,  and 
the  energy  to  act,  are  the  qualities  required  of  the  Candidate. 

Love  for  the  good  and  the  beautiful  is  demanded  of  the 
Brothers,  as  well  as  the  determination  to  seek  for  truth,  and  urge 
others  to  the  search.  Charity  to  all  earnest  opinions,  kindness 
to  all  living  creatures,  and  thankfulness  for  the  blessings  by  which 
we  are  surrounded,  are  inculcated  on  the  Brethren. 

Co-operation  in  research,  assistance  in  danger  and  adversity, 
advice  and  firm  friendship,  are  extended  by  the  Brethren  towards 
each  other. 

The  Triangle,  symbolical  of  learning,  love,  and  fellowship, 
and  the  Roseate  Band,  emblematical  of  their  union,  are  tlie  out- 
ward signs  by  which  the  Brethren  recognise  each  other  through- 
out the  world. 
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raliste,  poets,  prieata,  and  matlicmaticiims.  Less 
would  have  been  said  on  this  subject  had  not  Goodsir 
come  to  be  the  alter  ego  of  Forbes  in  the  "  Brother- 
hood," and  given  the  last  touches  to  the  amended 
priiiciplea  issued  in  1841,  a  copy  of  which  occupies 
the  preceding  page. 

Goodsir  was  a  noble  example  of  the  brotherhooil 
that  sought  to  bind  man  to  man  in  ties  of  home 
and  friendship,  love  and  goodwill ;  he  was  a  brother 
of  help  and  of  counsel  in  scientific  research,  and 
free  from  petty  misgivings  and  jealousy  of  his  com- 
peers. No  man,  after  Forbes — the  Archimft^us  — 
showed  a  more  catholic  spirit  iu  maintaining  the 
principles  of  the  "Order;"  no  one  was  more  eager 
for  the  interpretation  of  truth,  and  few,  if  any,  had 
greater  hopes  of  a  day  of  promise  and  fulfilment 
awaiting  the  patient  investigation  of  organized  bodies. 

With  these  fraternal  bonds  came  a  renewal  of 
the  fraternal  workings  of  Goodsir  and  Forbes,  cither 
at  Anstruther  or  in  Edinburgh,  when  the  former 
could  be  spared  from  his  father's  practice-  It  was 
pleasant  to  see  these  men  together — the  Scot,  of 
quiet  demeanour,  staid  and  studious;  the  Manxmau, 
with  long  shining  black  hair,  moustache,  smart  attire, 
sailor-freedom  of  manner — having  so  much  in  com- 
mon, and  such  similarity  of  pursuits,  so  thoughtful 
at  work,  highly  observant  and  gentlemanly.  For  a 
time  marine  zoology  engaged  them ;  but  as  years 
rolled  over,  the  double  star  affinities  of  their  scientific 
course  diverged  more  and  more.       Human  anatomy. 
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patliology,  and  morpholoofy,  occupied  Goodair  ;  whilst 
starfishes  and  the  invertebrata  so  largely  claimant  of 
his  eai'licr  days,  were  no  longer  so  exeliiaive  with 
Forbes,  extending  his  natural  hietory  survey  over 
Europe,  and  with  felicitous  results  in  the  Mediter- 
ranean. 

In  April  1839,  Dr.  Knox,  anticipating  the  loss  of 
his  "  Brother  Fred's  "  services,  solicited  John  Goodsir 
to  join  him  in  the  anatomical  lectureship,  or,  failing 
that,  to  arrange  for  his  brother  Harry  taking  charge  of 
the  "Practical  Rooms."  Being  desirous,  above  all 
things,  of  lecturing  in  Edinburgh,  Goodsir  would  at 
once  have  acceded  to  Knox's  proposal,  had  he  not  been 
at  that  time  in  negotiation  with  the  Dean  of  the  Medi- 
cal Faculty  regarding  the  conservatorship  of  tbe  Uni- 
versity Museum.  That  Goodair  expected  to  move  to 
Edinburgh,  is  shown  by  his  taking  No.  21  Lothian 
Street  in  May  1839  as  a  residence  for  himself  and 
Forbes,  Harry  could  not  bo  spared  from  bis  father's 
practice. 

The  meeting  of  Professor  Jameson  with  Mr.  Good- 
air  in  October  1838,  alluded  to  in  a  previous  page,  and 
the  growing  belief  that  the  museums  of  the  University 
required  reformation  to  meet  the  wants  of  anatomical 
and  natural  science,  initiated  a  conference  of  the 
Medical  Faculty.  Early  in  1839,  the  said  faculty 
reported  to  the  patrons  of  the  University  that  the 
preparations  of  human  and  comparative  anatomy, 
healthy  and  morbid,  should  have  a  special  conservator. 
^^Qfeasor  Syme,  who  took  untiring  interest  in  the  pro- 
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ceedings,  commuiiieated  ^vith  Goodsir  from  time  to 
time,  and  in  Octolier  asked  his  views  as  to  salary,  it 
being  taken  for  granted  by  the  mecUcal  profesaora  that 
he  was  the  man  for  the  work.  Some  difficidties  arose 
as  to  funds  for  the  new  project ;  the  lawyers  got  their 
fingers  in,  and  the  season  passed.  Jameson,  full  of 
hopes  as  he  was  of  good-wishes  to  the  eonservator  in 
posse,  wrote  to  Goodsir,  November  12,  1839  : — "  It  has 
occurred  to  me,  that  as  you  will  ere  long  be  with  us 
here,  you  might  get  upa  paper  on  Comparative  Ana- 
tomy for  the  '  Wemerian  Natural  History  Society.' 
This  will  serve  as  an  introduction  to  you,  and  let  you 
be  known  in  the  College  generally."  As  further  proof 
of  Goodsir's  provisional  engagement  to  the  University, 
Jameson  mentions  his  conferring  with  Alison  and  other 
colleagues,  and  adds — "  It  will  also  be  desiraljle  that 
you  make  as  complete  a  series  of  marine  raollusca, 
articulata,  and  zoophytes  as  you  can  for  the  collection 
here.  I  presume  you  have  been  busy  with  fishes."  It 
was  May  1840  when  the  money  for  the  conservator- 
ship was  said  to  be  soon  coming,  and  full  summer  before 
Goodsir  felt  it  judicious  to  leave  Anstruther  for  his 
new  vocation  in  Edinburgh. 

Changes  of  import  had  taken  place  in  the  Edin- 
burgh school  of  medicine  since  he  left  in  1835.  A 
large  majority  of  the  extramural  lecturers,  in  fellow- 
ship with  the  Colleges  of  Physicians  and  Surgeons,  had 
constituted  themselves  a  "  Queen's  College,"  in  hopes 
of  a  phalanxed  unity  helping  their  interests.  The 
University,  though  needing  fresh  blood,  had  moat  ex- 
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ccllent  representatives  in  AJiaon,  Sir  U  Bell,  Christison,  . 
Jameson,  and  Syme.     A  monthly  periodical  was  about  j 
to  be  etiirted  under  the  able  editorship  of  Dr.  Cormack,,  J 
and   in  the  ranka  of  "young  physic"  were  observed  J 
graduates  of  great  promise.     The  "  Royal  Medical  So-  ] 
ciety,"  on  the  approach  of  its  centenary  (1837),  had  ita  j 
presi«lential  chair  filled  by  such  men  as  Drs,  J.  Y.  I 
Simpson,  John  Reid,  Martin  Barry,  W.  B.  Carpenter,  J 
J.  H.  Bennett,  and  John  Percy ;  the  "  Royal  Physical 
Society "  still  maintained  its  eminent  position ;  and 
the  "  Hunterian  Medical  Society "  had  for  ita  senior 
president  Dr.  Samuel  Brown^a  host  in  himself.     Dra,  | 
James  Duncan  and  William  Henderson,  and  others  who  J 
cared  less  for  the  public  display  of  societies,  were  no  leas  I 
worthy  in  illuminating  the  paths  of  progress,  and  pro- 1 

Lmoting  the  fame  of  their  "  Alma  Mater."  Engaged  in 
healthful  rivalry,  the  men,  and,  it  may  bo  said,  the 
societies  generally,  gave  a  happy  direction  to  each 
other's  efforts,  and  could  not  fad  to  be  more  or  less 
formative  of  the  school  itself— a  school  of  high  reputa- 
tion, but,  like  all  institutions  of  historical  maturity, 
wanting  fresh  lireath  and  fresh  indoctrination. 
Though  Goodsir  Lad  lost  part  of  his  bashfulness  by 
lecturing  at  St.  Andrews,  imd  taking  so  active  a  part 
in  Fife  Societies,  he  still  wore  an  air  of  reserve  and  the 
appearance  of  a  closet  student.  The  times  were  pro- 
pitious to  his  casting  off  the  rustic  habiliments  of  his 
nature,  and  his  associates,  by  their  stirring  example, 
were  still  more  conducive  to  that  end.     Another  day 
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'  Germany  caught  the  first  tan^ble  ray — in  the  eell- 
eory  of  growth  ;  and  minds  loyal  to  science 
were  everywhere  on  the  qui  five  for  the  new  develop- 
mental anatomy  upon  wliich  to  found  a  new  phyaiology 
and  pathology.  Of  Ma  companions  or  coursers  in  the 
race  it  ia  needful  to  speak,  as  their  example  and  work 
tended  much,  if  a  photographic  simile  can  be  allowed, 
to  develop  the  Goodsir  "  negative  " — to  educe  the  finer 
lines,  and  to  give  breadth  of  tone  to  his  scientific  por- 
traiture- 

Dr.  John  Reid  was  at  this  time  (1840)  lecturing 
on  physiology  and  acting  as  pathologist  to  the  Royal 
Infirmary — his  rooms  there  being  the  rendezvous  of 
a  circle  of  hearty  fiiends.*  His  statistics  on  the 
comparative  weights  of  the  different  human  viscera, 
hia  observations  on  fever,  and  other  pathological  in- 
quiries (in  some  of  wliich  he  was  associated  with  Dr. 
Henderson),  proved  the  good  use  he  made  of  his 
hospital  position ;  his  monograph  on  the  eighth  pair 
of  nerves,  and  numerous  original  contributions  to  phy- 
siology, made  him  known  to  Europe.  As  the  disciple 
of  Haller,  the  pupil  of  Alison,  and  the  promoter  of  new 
work,  he  did  right  good  service.     His  rare  modesty, 

I  mature  judgment,  and  decision,  were  grafted  upon  a 


•  OfthiBcircleenly  five  members  and  the  writer  surrive;  the  cheery  Forbes, 
[  ti>e  solid  Ooodur,  the  graciona  Duncan,  tbe  brothers  Nenbigging,  Blong  with 
'  the  teotraJ  figurB  Reid,  arc  gone.     The  writer  m»y  bo  pcmiitlwi  to  any,  in 

'urriam  of  so  dearly  valued  s  friend  as  John  Ei;id,  whow  frieDilship  ind 
I  privote  conAdencu  he  ciyoyed  from  1836  to  the  doec  nf  his  life,  that  his  hearty, 
I  nndest,  and  genial  nature,  his  love  of  scieneu  and  truth,  marked  blni  as  one  of 

ure'i  true  nobility. 
VOL.  r.  F 
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hearty  noble  nature.  As  a  truth-seeking  son  of  science, 
he  exhausted  the  literature  of  his  subject  before  he 
attempteil  a  line  of  his  own,  hence  his  great  success  as 
a  trutli-finder  and  honest  historian  in  physiology.  He 
was  an  able  critic  of  other  men's  opinions,  and  no  less 
able  expositor  of  his  own — a  German  in  toil,  a  Scot  in 
caution,  and  ever  averse  to  the  rash  and  sensational 
French  school  headed  by  Magendic.  Goodsir  spent 
many  an  improving  hour  with  Eeid,  to  whose  vigorous 
mind  his  own  boro  great  afiinity. 

Dr.  WiUiam  Henderson,  the  pathologist  and  able 
diagnostic  physician,  obtained  large  and  well-merited 
esteem  among  his  compeers.  He  and  Goodsir  used  to 
meet  in  the  hospital  to  examine  morbid  products,  and 
as  rising  men  in  the  school  were  bracketed  together  as 
worthy  of  the  professional  elevation  they  afterwards 
attained.  Though  Goodsir  was  looked  upon  as  an 
anatomist,  he  was  exceedingly  partial  to  pathology, 
and  his  observations  on  the  fever  of  Anstnither 
enabled  him  to  show  the  existence  of  those  intestinal 
lesions  which  Louis  and  Chomel  had  described,  but 
which  few  British  observers  had  met  vnth. 

Dr.  James  Y.  Simpson,  the  protege  and  assistant- 
lecturer  of  JohnThom3on,was  in  the  flowing  tide  of  fame 
in  1840.  An  encyelopredist  in  medical  lore,  of  winning 
manners  and  great  natural  abilities,  and  the  writer  of 
numerous  original  essays,  he  raised  himself  to  the 
Professorship  of  Midwifery,  and  this  distinction  was 
but  the  prelude  to  his  greater  achievements  in  the 
medical  art     His  discovery  of  the  aneesthetic  power 
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of  chloroform,  and  likewise  of  acupressure  —  Doric 
columns  of  the  new  temple  of  conservative  sm-gery — 
his  special  insight  into  disease  and  his  novel  appliances 
to  alleviate  the  sorrows  of  womankind,  have  materially 
aided  in  promoting  a  higher  life  and  a  happier  social 
status.  To-day  Sir  James  Y.  Simpson,  Bart.,  stands 
alone  in  modem  medicine,  nor  is  he  less  distinguished 
in  the  collateral  sciences — in  archaeology  and  the 
world  of  letters, 

Dr.  Martin  Barry,  so  much  esteemed  by  Goodsir, 
was  a  man  of  silence  and  "  of  di-ab,"  yet  ever  true  and 
philosophical.  Quakerism  has  had  within  its  ranks 
John  Dalton  the  chemist,  and  Thomas  Young,  the 
natural  philosopher,  both  of  whom  adorned  the  highest 
paths  of  science  ;  Martin  Barry  miglit  be  claimed  as 
its  greatest  physiologist.  He  graduated  in  Edinburgh 
in  1833,  and  was  the  twelfth  Englishman  to  ascend 
Mont  Blanc  (September  1834).  He  travelled  much 
and  studied  more,  wrote  ably  on  embr)'ology,  and 
helped  to  indoctrinate  the  British  mind  with  the  new 
anatomy  of  the  French  and  German  schools.  Barry 
and  Goodsir  may  he  said  to  have  worked  in  the  same 
field  of  inquiry ;  the  latter  practised  his  usual  assiduity, 
but  rarely  attained  greater  success  than  was  awarded  the 
accurate  and  painstaking  Quaker.  They  were  loving 
friends,  and  their  names  are  to  be  found  associated  in 
the  field  of  histology  and  embryology  ;  the  latter  was 
Barrj's  forte,  sometimes  called  his  earthly  idol.  No 
man  in  Britain  helped  more  to  extend  the  hoiTzon  of 
cell-discovery  during  the  first  years  of  its  history  than 
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Dr.  Martin  Barry,  whose  researches  are  to  be  found  in 
the  Transactions  of  the  Royal  Societies  of  London  and 
Edinburgh.  His  experienced  use  of  the  microscope, 
his  indefatigable  inqiiiries — sacrificing  150  rabbits  to 
ascertain  one  fact  in  physiology,  being  almost  equal  to 
Haller*a  190  experiments  to  determine  the  single  point 
of  muscular  initability — and  thorough  knowledge  of 
developmental  auatomy  were  of  the  greatest  service 
to  Goodsir.  If  any  one  of  his  contemporaries  is 
to  be  pointed  out  as  of  more  significance  than  the 
rest  in  calling  forth  Goodsu-'s  higher  aims  and 
work,  Dr.  Jlartin  Barry  is  the  person  entitled  to  the 
honour. 

Dr.  AUen  Thomson — the  son  of  John  Thomson 
who  wrote  on  various  medical  subjects,  but  is  best 
known,  as  he  is  distinguished  from  his  kinsmen, 
"  Inflammation  Thomson" — was  an  anatomical  led 
in  Edinburgh,  who  sought  to  extend  liis  fame 
yond  his  inheritance  of  good  medical  blood.  He  had 
been  a  colleague  of  Dr.  Sharpey'a,  and  continued  liis 
mode  of  teaching  after  his  friend  was  transferred  to 
University  College,  London.  In  elucidating  the  mys- 
teries of  the  ovum,  lie  was  tlie  rival  of  Barry  ;  and  now 
it  may  be  said  that  no  British  name  is  more  histori- 
cally associated  \vith  embrj-ology  than  his  own. 

Affecting  bis  collateral  studies,  Goodsir  rejoiced  in 
the  friendship  of  Dr.  Samuel  Brown,  a  young  chemist 
of  the  highest  promise.  This  "  Brother  of  the  Order  " 
was  a  delicate,  almost  feminine-framed  person,  of  m.anly 
heart  and  high  mental  endowment,  who  joined  in  the 
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poetic  exaltations  of  Shelley,  the  erudite  and  metaphy- 
sical views  of  Coleridge,  and  the  tranaccudentalisms  of 
Goethe.  Versed  in  the  abstract,  the  abstruse,  and  the 
alchemical  past  of  the  Bacons  and  Van  Helmonts,  and 
daily  sifting  the  current  doctrines  of  Lavoisier  and 
Dalton,  he  longed  for  a  higher  analysis  than  had  been 
obtained  by  Cavendish,  Priestley,  or  Davy,  and  the 
laying  of  a  more  peimancnt  foundation  for  his  glorious 
science.  With  the  faith  of  Paul  and  all  the  zeal  of 
Palissy,  he  sought,  with  saintly  fervour,  to  break  down 
the  septum  between  man  and  the  unknown,  and  to 
penetrate  the  arcana  and  very  adi/ta  of  nature's 
temple.  He  was  a  profound  thinker,  with  the  hopes 
of  a  theoretical  seer,  heralding  the  time  when  the  com- 
posite organic  and  inorganic  worlds  would  be  resolved 
by  man  to  a  simple  element,  and  the  subtle  agencies 
of  light,  caloric,  and  magnetism  to  one  entity.  He 
worked  at  the  transmutation  of  metals,  not  figuratively 
seeking  the  philosopher's  stone  that  would  reveal  the 
unit  or  seminal  principle  of  the  world's  constitution — 
the  atom  in  the  mighty  chaos,  the  parthenogenesis  or 
nidus  of  organic  forms  ;  or  the  molecule,  isomorphic  in 
relation  or  constructive  of  the  eai-th's  crust,  and  pro- 
bably the  foundation  of  universal  orbs  bearing  the 
stamp  of  the  Great  and  the  Infinite. 

Another  chemist,  Dr.  George  WUaon,  also  flourished 
in  the  Forbes  and  Goodsir  "brotherhood" — a  man  of 
admirable  talents,  and  well  known  for  bis  biographical 
efforts,  ha\Tng  a  faculty  of  description  in  science 
and  technology.     Goodsir  lived  in  close  bonds  with 
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Wilaou,  but  he  looked  to  BroMTi  aa  the  comiug  m:iu  uf 
the  new  chemical  philosophy. 

Goodsir  had  a  strong  wiU  and  a  disciplined  mind, 
and  no  small  share  of  ambition,  and  the  cue  to  its  pro- 
motion was  within  the  circle  of  friends  just  described ; 
there  were  other  attached  companions,  of  whom  it  is 
not  necessary  to  speak  in  this  general  narrative, 

His  personality  may  be  gUmced  at  here,  as  he  is 
shaping  his  plans  within  doors  and  busy  preparing  for  the 
display  of  his  best  energies  in  a  field  largely  competitive 
and  exciting.  He  was  now  (1840)  in  the  strength  of 
his  adolescence,  and  presented  a  tall,  gaunt  frame, 
whose  height  (75  inches)  towered  above  all  his  friends. 
There  was  a  grave  if  not  sombre  tone  in  his  looks, 
increased  by  his  brown  hair  combed  downwards  over 
his  capacious  forehead,  his  stooping  shoulders,  and  down- 
cast visage.  His  face,  however  viewed,  was  striking 
from  its  size ;  his  prominent  nose,  deep  and  thoughtful 
eyes,  large  mouth  and  chin,  and  general  expression, 
showed  power,  calmness,  and  perseverance.  Walking 
along  the  street,  he  seemed  entirely  absorbed  ^t-ith  his 
own  thoughts,  as  if  not  living  among  the  men  of  the 
world,  but  in  a  world  of  his  own  making.  Yet  there 
was  an  emphatic  pronunciation  of  feeling  in  every- 
thing he  did,  and  a  manly  consciousness  of  individu- 
alitj' ;  and  in  all  his  mental  manifestations,  an 
organized  distinctness  of  feature  or  plan.  If  not  al- 
ways lucid  in  statement  or  bright  in  expression,  he  had 
nevertheless  a  thorough  knowledge  of  his  aim  and 
work.     In  public  societies  he  sat  more  like  patience 
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on  a  monument  than  a  aerutiniser  of  the  proceediDgs  ; 
in  private  life  he  was  disposed  to  taciturnity,  except- 
ing at  home  and  among  his  own  fraternity,  where  he 
enjoyed  the  humorous  and  the  jocular  with  as  much 
pleasure  and  risibility  as  his  neighbours.  Hia  brain 
was  large,  and  this  active  organ  was  engaged  for  six- 
teen or  eighteen  hours  a-day,  and  often  at  high  pressure 
—that  damaging  speed  to  humanity  hastening  to  the 
goal  of  acientific  discovery.  In  the  ordinary  relations 
of  the  world,  he  appeared  retired  and  unassuming ;  but 
in  the  unreserved  freedom  of  confidential  intimacy,  he 
ahowed  himself  possessed  of  a  fair  estimate  of  his  own 
powers.  It  is  no  disparagement  to  say  that  he  recog- 
niaed  hia  own  talents,  for  the  consciousness  of  power 
is  not  undesirable  as  a  useftd  weapon  with  which  to 
fight  the  battle  of  life.  He  possessed  intellectual  su- 
periority, and  was  not  without  ambition  to  display  it ; 
occasionally  the  belief  in  his  own  powers  carried  liim 
beyond  his  strength  or  hopes  of  attainment.  In  future 
pages  it  will  be  seen  that  the  variety  as  well  as  num- 
ber of  his  tentative  eflbrts  stood  in  the  way  of  hia 
rendering  them  so  perfect  and  complete  as  they  shoidd 
have  been,  if  he  aimed  them  to  be  ImtoriciU.  HLs 
hands,  colossal  in  size  and  muscular  power,  and  not 
less  fine  in  delicacy  of  action,  were  fitting  in.strumenta 
to  hb  brain,  and  often  in  happy  co-ordination  with  its 
manifold  manifestations.  When  discussing  science  or 
theology,  where  the  argument  became  warm  iuid  he 
was  fairly  in  earnest,  the  big  hand  was  raised  signifi- 
cantly to  support  his  dictum  or  his  dogma. 
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He  had  not  been  a  month  in  Edinburgh  when 
the  chair  of  anatomy  and  medicine  at  St  Andrews 
was  declared  vacant,  and  for  a  time  it  was  supposed 
that  by  subdivision  two  professorships — "Anatomy" 
and  "Natural  History" — might  be  established.  Good- 
sir  and  Forbes,  in  the  belief  that  their  lectures  at 
St  Aiidrewa  and  scientific  contributions  to  Fife 
societies  had  given  them  a  locus  standi,  were  aspir- 
ants for  the  vacancies  in  contemplation.  They  took 
no  public  action  in  the  matter,  and  were  not 
ostensibly  in  the  field  of  competition,  so  that  the 
medical  world  of  Edinburgh  were  not  aware  of  their 
designs ;  nevertheless,  "  feelers "  were  thrown  out  by 
Goodsir's  friends,  and  Forbes  consulted  some  of  the 
patrons  of  the  University  of  St.  Andrews.  Of  the 
candidates  who  appeared  with  testimonials,  Dr.  John 
Keid  was  the  most  popular  and  deserving,  and  in 
April  1841,  he  obtained  the  chair  in  its  entirety,  and 
with  all  its  ancient  privileges. 

At  the  British  Association  Meeting  at  Glasgow 
(1840)  Goodsir  and  Forbes  read  a  joint  paper  on 
Pelonaia,  a  new  genus  of  Ascidian  MoUusca,  and 
"  Further  Kesearches  on  the  British  Giliograda."  As 
partners  in  science  and  with  congenial  affinities,  yet 
not  without  the  contrasts  of  sentiment  that  improve 
social  relationship,  some  of  their  friends  approving 
highly  of  their  services  at  this  meeting  expressed 
a  wish  to  see  them  continue  their  joint  labours  as 
cotlahorateurs  in  natural  history.  Goodsir  was  ana- 
tomical, dry,  and  imdemonstrativc,  whilst  his  colleague 
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was  artistic  and  full  of  joyousness.  Forbes's  love 
of  fun  was  strikingly  seen  in  the  first  number  of  his 
work  on  starfishes,  with  the  portrait  of  a  pretty  girl 
as  a  vignette.  In  writing  Goodsir  on  the  subject  of 
introducing  otiier  Manx  beauties,  Forbes  remarked — 
"  That's  rather  a  novelty,  isn't  it,  Goodsir  V  and 
assuredly  to  no  man  could  the  novelty  have  appeared 
greater  than  to  the  non-gallant  anatomist  The  Manx 
naturalist,  whose  line  was  more  artistic  than  scientific, 
claimed  the  right  to  embellish  the  dry  facts  and 
drier  technicalities  of  his  zoological  essays  with  his 
pencil ;  and  the  faces  of  pretty  women  were  better 
than  starfishes  in  more  ways  than  the  SBSthetic. 
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Wemerian,  Boyal  Medical,  and  other  Socielie* — Curator  aud  Lecturer 
at  the  Royal  CoUeBe  of  Surgeono — MuBeum  Work — Brief  Skelch 
of  the  Cell-queation — Goodair'a  CImbib — Virchow  ot  Fault — Latest 
Doctiines. 

In  the  full  expectation  of  making  a  position  in  Edin- 
burgh, and  no  doubt  encouraged  by  Professor  Jame- 
son, who,  along  with  Dr.  NeiU,  proposed  him,  he 
became  a  member  of  the  "  Wemerian  Society  "  on  the 
29th  March  1840.  His  first  contribution  to  the  society 
(12th  December  1840)  was  "On  certain  Peculiarities 
in  the  Structure  of  the  Short  Sunfish  [Ortkragoriscus 
mola),  as  observed  in  a  largo  specimen  captured  in  the 
Firth  of  Forth,  near  Alloa."  He  also  gave  an  account 
of  a  species  of  parasite,  which  he  termed  G-ymnor- 
hyiidivs  horridiis,  which  affects  it.  The  "  Wemerian  " 
being  presided  over  by  Professor  Jameson,  and  ranking 
among  its  members  every  Scottish  and  many  foreign 
naturalists,  offered  the  best  advantages  to  the  young 
aspirant  for  honours  in  natural  history.  From  time 
to  time,  aud  extending  over  a  period  of  at  least  six 
years,  Goodsir  contributed  a  large  number  of  papers 
(fifteen  in  all)  either  individually  or  along  with  his 
brother  Harry  and  Etlward  Forbes.  Thus  in  1841  he 
read  a  paper  on  the  Natural  History  of  the  Echinus 
and  Thulassema,  two  genera  of  Echimdennata ;  aud 
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in  March  1846  a  paper  on  the  characters  and  anatomi- 
cal sti'ucture  of  the  Hyperoodun  dalc'i,  taken  from  a 
specimen  stranded  during  the  autumn  of  1845  neai- 
Alloa;  and  in  Pebruary  1847,  on  the  Morphological 
Constitution  of  the  Skeleton  in  Sponges ;  he  and  hia 
brother  Harry  read  papers  on  the  Metamorphoses  of 
Cancer  Mcenas  and  Cancer  BernJianlus,  with  descrip- 
tions of  some  species  of  Caprclla  in  AprO  1842  ;  and 
ou  a  new  Cnistaceous  animal,  Erineus  splendens;  and 
on  the  Larvte  of  Balamcs  tintinnabulum  m  April 
1843.  The  gi-eatcr  part  of  his  researches  in  compara- 
tive anatomy  from  1840  to  1847,  his  description  of 
"  the  Natural  Features  of  the  Dornoch  Firth,"  and  his 
observations  "  On  the  vast  Accumulation  of  minute 
Marine  Animak  which  precede  the  appearance  of  a 
Herring  Shoal  oft'  the  Isle  of  May,"  were  laid  before 
the  Wernerian  Society. 

In  the  year  1840  he  furnished  his  friend  Mr.  W. 
Thompson  with  an  account  of  the  anatomy  of  Livmceus 
involutus,  which  was  printed  in  the  Annals  of  Natural 
History,  vol.  v.  p.  23. 

His  juvenile  pendiant  for  botany — of  which  no 
mention  has  hitherto  been  made,  as  zoology,  physic,  and 
palaeontology,  had  proved  too  absorbing  studies  in  Fife 
to  permit  of  its  growth  and  expansion — became  revived 
by  his  residing  in  proximity  to  Arthiur's  Seat  and  the 
Braid  Hills,  and  in  having  the  "Royal  Botanical 
Gardens"  lying  in  the  direction  of  the  Firth  of  Forth. 
He  joined  the  Edinburgh  Botanical  Society  in  1841, 
and  became  ita  secretary  in  1842,  which  office  he' held 
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till  1848,  when  he  was  chosen  vice-president.     Hkl 
description  of  the  fiuigua  found  on  the  gills  of  the 
gold-fish  (Gyprinus  miratus),  and  his  papers  on  the 
Sarciim  ventriculi  and  the  potato-disease,  were  read  , 
to  the  Botanical  Society.* 

GJoodsir  joined  the  Royal  Medical  Society  in  1833J 
but  it  was  the  session  of  1840-41  hefore  his  presend 
became  known  in  the  hall  of  debate.  Every  ■ 
however  slightly  acquainted  with  the  Edinburgh  ' 
school,  knows  the  high  status  of  the  "  Koyal  Medical," 
and  that  upon  its  roll  are  inscribed  the  honoured  names 
of  Thomas  Addison,  Richard  Bright,  Marshall  Hall, 
Henry  Holland,  and  others  of  metropolifcin  fame,  with 
those  of  equal  distinction  associated  with  the  Scottish 
and  Irish  universities  and  colleges — the  men,  in  short, 
who  have  been  most  prominent  in  the  history  of 
British  medicine  and  discovery  during  the  last  hundred 
years.  In  November  1840  Goodsir  read  his  "Dissert- 
ation" to  the  society  "  On  Changes  produced  in  the 
CiBcum  by  Ulcers  aud  Abscesses,"  in  which  he  set 
forth  tliat  the  partial  obliteration  or  contraction  of 
size  in  the  caecum  and  appendix  vcrmifonnis  takes 
place  according  to  a  certain  plan;  and  further,  that 
"  the  normal  and  abnormal  obliterating  of  organs  and 
parts  of  organised  bodies  is  conducted  according  to 
certain  laws  as  definite  as  those  which  regulate  thei 
development,"  As  the  general  result  of  his  observts^ 
tion,  he  concluded — 1st,  That  the  caecum  aud  appendix 

*  An  obituary  notice  of  John  Goodsir,  from  the  ppn  of  IjiH  loTing  friend 
Professor  J.   H.   Balfonr,  is  rcrorded  lu  Uid   TransacliiM  a/  the  I 
SodHy  vf  EdinWrgh,  voL  in,,  1866-87. 
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Tenniformis  may  be  partially  or  wholly  obliterated  by 
the  contraction  resulting  from  uIcctb  and  abscesses ; 
and,  2dly,  That  this  was  effected,  in  the  cases  whieh 
have  been  under  my  observation  in  a  definite  manner, 
by  folding  of  the  walls  of  the  organ,  and  subsequent 
ulceration  of  the  attached  edges,  and  the  two  surfaces 
of  these  folds.  —  {Printed  in  Gormack's  Monthly 
Journal  of  Medical  Science,  April  1841).  He  read 
a  paper  on  continued  fever  in  April  1842,  marked 
by  a  full  symptomatology  of  the  disease,  and  a 
cautious  observation  as  to  the  pathology  being  charged 
uixin  "  molecular  "  or  "  structural  lesions."  The  de- 
pletive system  was  in  his  eyes  "  the  treatment  sug- 
gested by  common  sense  {a  faculty  of  more  use  to  the 
practical  physician  than  all  the  science  of  Newton) 
and  approved  of  by  the  experience  of  every  age." 
Again — "  A  proper  decision  as  to  treatment  requires 
experience,  tact,  and  long-headcdness."  He  was  con- 
vinced that  in  time  the  country  would  be  mapped 
out,  80  that  the  tj'pe  of  fever,  cephalic  or  abdo- 
minal, prevailing  in  or  rather  peculiar  to  each  dis- 
trict and  town,  will  be  ascertained  by  inspection  of 
the  map ;  and,  lastly,  believed  that  the  type  of  fever 
varied  according  to  cu'cumstances,  social,  meteoro- 
logical, and  geological,  with  the  laws  of  which  we 
were  not  yet  acquainted.  He  was  elected  Senior 
President  of  the  Royal  Medical  Society  in  1841-3, 
and  continued  in  office  the  following  year  to  every 
one's  satisfaction. 

The    "  Anatomical    and    Physiological    Societ}V 
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founded  by  Knox  in.  1833  and  for  a  time  in  abeyance, 
waa  resuscitated  in  the  session  1S40-1 ;  Goodair 
resumed  His  membcrsliip  in  the  society  and  became 
president  in  1841-2.  He  matle  several  communica- 
tions to  the  society  of  minor  interest,  and  in  April 
1842  for  the  first  time  gave  his  views  on  the  structure 
of  the  liver  and  kidney. 

He  became  a  member  of  the  Royal  Physical  Society 
in  December  1841,  and  in  the  spring  of  1842  read 
papers  on  the  Development  of  the  Skeleton  in  the 
series  of  invertebrate  animals — the  skeleton  of  the 
Radiata  he  illustrated  by  various  preparations  and 
diagrams.  He  also  gave  an  account  of  the  medusa, 
its  method  of  producing  its  kind,  both  by  its  polypes 
and  perfect  forms.  On  the  12th  December  1849  he 
was  elected  one  of  the  three  presidents  of  the  "  Royal 
Physical,"  and  remained  in  office  for  three  years— until 
November  13,  1852.  He  should  have  delivered  the 
opening  address  in  November  1851,  but  was  prevented 
by  indisposition.  His  paper  on  the  structure  and 
economy  of  the  "Compound  Tunicata,"  his  exhibiting 
a  specimen  of  a  new  genus  SynteOiys  from  the  Hebrides 
in  March  1851,  and  giving  a  few  anatomical  details 
of  the  new  species  of  Malaptenirus  in  April  1855, 
constituted,  with  the  essays  mentioned  above,  the 
whole  of  his  contributions  to  the  Royal  Physical 
Society. 

The  appointment  of  Mr.  MacgilHvray*  to  the  chair 

•  There  were  several  applicants  for  the  Aberdeen  chiiir,  iiTid  much  pressnre 
hronght  to  hear  npon  the  Govemment.  Maogillivroy  modestly  uouteiited  him- 
Klf  with  Bending  copies  of  his  worka  on  birda  and  natiiml  hLitor7,  along  with 
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of  natural  history  in  Aberdeen  caused  a  vacancy  in  the 
conservatorship  of  the  museum  of  the  Royal  College 
of  Surgeons,  Edinburgh.  Goodsir  felt  anxious  for  the 
post,  and  in  setting  forth  his  fitness  for  it  stated  that 
he  had  practised  every  department  of  preparation  and 
conservation ;  that  he  had  considerable  experience  in 
modelling  in  clay,  plaster,  and  wax,  and  in  the  use  of 
microscope  and  pencil ;  moreover,  his  own  collection 
of  preparations  in  human,  comparative,  and  morbid 
anatomy  exceeded  400  in  number.  The  character  of 
hia  testimonials  and  the  weightier  credentials  of  work 
done  and  exhibited  rendered  all  competition  useless, 
with  the  exception  of  a  local  candidate  of  good  claims, 
who,  finding  the  prohibition  of  surgical  practice  a  sine 
qua  non  in  the  conditions  binding  the  curator,  also 
witJidrew  his  name  before  the  day  of  election.  Good- 
sir  therefore  succeeded  Macgillivray  on  the  Slat  April 
1841.  In  the  matter  of  pay  the  situation  was  wretch- 
edly poor,  but  the  opportunities  it  afibrded  for  study 
and  investigation  made  it  rich  and  valuable  in  Good- 
sir's  eyes.  His  letters  on  his  appointment  sounded 
of  the  lo  triumphe  strain,  not  without  a  prospective 
Alexandrian  spirit  of  more  worlds  to  conquer.  Those 
who  knew  but  the  outside  of  the  man  in  his  reserved 
attitudes  would  never  have  dreamt  of  such  a  feeling  of 
exultation  pervading  Goodsir,  much  less  of  the  joy  he 
exhibited  on  obtaining  a  curatorsbip  of  £150,  mbnis 

■  note  to  Lord  Nonnauliy,  th«  Home  Si>cretiiry,  who,  tlirowing  aside  party 
consiiierationa,  promoted  this  tmc  lover  of  the  naturol  BciwEcea  to  tliB  chiir— 
im  ackncnrlodgment  of  merit  on  the  pert  of  a  minister  of  thv  crown  as  honour- 
able as  it  WBB  judicioualj  and  bandaomcly  done 
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certain  deductions  for  assistant,  leaving  a  net  income  of 
.£120  a-yearl  The  Surgeons'  Museum,  containing  the 
Rirclayan  collectionof  comparative  anatomy,  great  num- 
bers of  highly  valuable  preparations  by  John  and  Charles 
Bell,  and  numerous  contributions  of  the  Fellows  of  the 
College,  afforded  a  large  and  instructive  field  for  obser- 
vation. Goodsir  benefited  by  the  labours  of  his  prede-' 
cessors  in  office,  and  notably  by  those  of  Dr.  Knox,  who' 
in  1825  had  classified  and  catalogued  the  physiologic 
and  natural  history  aeries,  and  aimed  at  a  new  order 
tilings,  illustrating  human  and  comparati 
— the  utility  of  which,  though  not  recognised  at  the 
time,  cannot  fail  to  be  appreciated  now. 

About  this  time  he  sold  his  pathological  prepara- 
tions, many  of  which  illustrated  the  intestinal  lesions 
which  he  had  studied  with  such  care  at  Anstruther, 
and  which  had  enabled  him  to  give  so  full  an  account 
of  the  fever  of  his  home  locality. 

On  the  ICth  May  1842  the  committee  of  curators 
Ireportfid  favourably  of  Goodsir's  work  in  the  museum 
louring  his  year  of  office ;  and  at  the  same  sederunt 
I  tie  College  accepted  his  offer  to  deliver  a  course  of 
flecturea  on  subjects  that  could  be  illustrated  by  the 
I  collection,  in  the  hope  that  his  lectures  would  extend 
Itiie  usefulness  of  the  museum  aud  promote  the  in- 
of  the  College  generally.  He  gave  a  dozen 
iJectures  during  the  summer ;  and  it  could  not  fail  to 
viewed  as  highly  complimentary  to  him  as  a 
Icurator  that  they  were  attended  by  professors,  raedi- 
practitionere,   and   advanced  students.      It  was 
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sound  policy  on  his  part  to  appear  as  a  public 
lecturer,  for  without  some  proof  of  his  capabilities  in 
that  direction  several  avenues  would  be  closed  to  his 
progress — the  very  avenues  he  longed  to  see  open  to 
fair  competition.  To  practise  public  speaking,  and 
to  give  a  prominence  to  his  knowledge  of  several 
points  in  anatomy  and  pathology,  were  strong  motives 
for  his  making  the  attempt — naturally  a  Itold  one — 
before  an  audience  composed  of  the  elite  of  the 
medical  profession  in  Edinburgh,  whose  presence 
indicated  their  hopes  of  getting  information,  and 
breadth  and  originality  of  views,  from  the  curator. 
As  a  lecturer  at  the  CoUege  of  Surgeons,  it  was  said 
that  Goodsir's  matter  was  very  much  better  than  his 
manner.  Not  aided  by  dress,  or  deportment,  or  even 
personal  appearance,  wanting  in  rhetoric,  devoid  of 
gesture,  and  dealing  out  monotonous  sentences  for 
upwards  of  an  hour  together,  were  severe  drawbacks 
to  his  success ;  nevertheless,  Goodsir  had  the  art  of 
engaging  his  audience  and  keeping  up  the  number  of 
his  class  to  the  end  of  the  course.  No  one  could  fail 
to  see  Iiis  extensive  knowledge  of  the  subjects  he 
discussed,  his  appreciation  of  the  coDection  under  his 
charge,  his  practical  or  rather  surgical  aims,  along 
^l  with    his   cultivation   of  tbe   higher   anatomy ;    and 

^M         Professor  Syme,  on  moving  a  vote  of  thanks  to  him  at 
^M        the  finish  of  the  course,  but  echoed  the  general  senti- 
^M        ment  of  the  benches,  in  sajdng  that  Goodsir's  lectures 
^B        had  been  highly  instinctive  and  valuable. 
^M  Goodsir's  work  in  the  museum  partook  more  of  a 
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refitting  and  renewing  of  the  old  than  any  building  up 
or  re-construetion  of  new  materials.  Skeletons  were 
rearticulated,  osseous  specimens  were  mounted  on 
stands,  wet  preparations  were  restored  and  redisplayed 
in  spirit;  and  an  improved  appearance  given  to  the 
entire  collection.  The  new  preparations  put  up  by 
him  are  included  in  the  manuscript  of  the  general 
catalogue,  written  in  his  own  handwriting— Nos. 
2222  to  2270,  including  29  pathological  (both  surgi- 
cal and  medical),  and  20  specimens  of  comparative 
anatomy,  principally  from  the  conger  eel,  dog-fish, 
and  the  American  ostrich.  The  character  of  his  work 
is  visible  enough  for  its  neatness  and  the  clear 
exposition  of  what  should  be  made  apparent  in 
each  preparation.  In  November  1842  Goodsir  pro- 
posed to  the  curators  to  demonstrate  the  preparations 
in  the  museum  to  the  medical  students  on  Satur- 
days—  a  great  boon  to  those  who  wished  to  avail 
themselves  of  '  a  thoroughly  practical  acquaintance 
with  the  collection.  These  demonstrations  assumed 
very  much  the  character  of  lectures,  and  not  unlike 
those  given  in  summer. 

If  the  College  of  Surgeons'  Museum  benefited  by 
the  Goodsir  curatorship,  the  curator  himself  derived 
considerable  advantages  during  his  tenure  of  office. 
The  variety  and  extent  of  the  collection  afforded 
much  light  to  a  man  gifted  with  precision  of  observa- 
tion, and  that  observation  materially  heightened  by 
the  use  of  the  microscope.  Possessing  experienced 
manipulative  and  good  ocidar  powers,  Goodsir  sue- 
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ceeded  io  dearing  up  the  naturu  of  several  prepara- 
tions antl  gathering  a  clue  to  tlie  unsolved  problems 
affecting  their  history.  E^ch  ccktircissenient  afforded 
a  fresh  starting-point  to  further  inquiries,  and  Goodsir 
was  not  the  man  to  slacken  the  rein  or  spare  the 
whip  as  goal  after  goal  came  into  view,  indicating  the 
terminus  as  stUl  beyond.  The  night's  study  at  home 
hardly  kept  pace  M-ith  the  daily  observations  in  the 
museum.  From  time  to  time  the  societies  were 
informed  of  his  work,  for  Goodsir,  looking  beyond  his 
present  status  (1842),  had  become  persuaded  that  be 
should  lose  no  opportunities  of  obtaining  public  acknow- 
ledgment and  approbation.  "  The  times"  were  as  ad- 
vancing and  aggressive  in  the  biological  as  in  the  political 
world.  No  man  of  enterprise  or  ambition  thought  of 
hiding  Ids  talents  under  a  bushel  in  the  midst  of  such 
competitive  forces  as  existed  in  the  Medical  School  of 
Edinburgh,  of  which  a  sketch  has  been  given  in  the 
previous  chapter.  Moreover,  in  his  special  walk  of 
anatomy  great  sti-ides  were  being  made,  and  notably 
in  Germany  and  France — which  nations,  along  with 
Italy  and  England,  constitute  the  four  "  Great  Powers" 
of  science  in  Europe. 

Historians  seem  agreed  that  each  grand  epoch  in 
the  art  or  science  of  medicine  has  derived  its  first 
impulse  from  a  new  anatomy,  originating  a  higher 
physiology  and  theory  of  disease.  Galeu,  though 
learned  in  the  philosophy  of  Plato,  the  physics  of 
Aristotle,  and  the  aphorisms  of  Hippocrates,  was  little 
known  for  these   acijuiremeuts ;   but  liis    anatomical 
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pursuits  in  the  school  of  Alexandria  gave  him  a  living 
reputation  and  a  permanent  niche  in  the  temple  of 
.^culapius.  He  was  ranked  as  an  innovator  in  his 
■time.  The  same  fate  surrounded  Vesalius,  whose 
anatomical  light  shone  like  an  east<?m  star  upon 
Europe  after  mediEevaJism  had  passed  away.  Nor 
did  Harvey  and  Bichat  escape  the  imputation 
that  befcl  their  predecessors.  All  of  them  were, 
happily  for  science,  innovators  on  the  past.  And 
here  it  may  bo  well,  however  cursorily,  to  notice 
another  innovation  upon  the  old  domains,  as  Goodsir 
took  a  very  prominent  part  in  the  work,  and  rested  no 
small  share  of  his  reputation  upon  the  Anatomy  of 
Tissues  or  Histology. 

The  curiosity  of  ages  as  to  the  cosmic  atoms,  the 
corpuscles,  and  genetic  forces  of  life,  came  to  be  solved 
in  the  manner  that  Sir  Isaac  Newton  had  antici- 
pated— namely,  by  the  use  of  the  microscope.  In 
1838,  Sc^hleiden  and  Schwann  announced  their  dis- 
covery of  the  primitive  organic  corpuscle  or  "  cell," 
and  to  them  every  honour  is  duo ;  nor  is  there  any 
desire  to  detract  from  their  merits  in  saying  the 
groundwork  of  their  obsen'atious  was  indicated  in 
1835,  when,  at  the  jubilee  of  Johann  Fricdrich 
Blumenbach's  graduation,  celebrated  at  Gottingen,  and 
echoed  througliout  "  The  Fatherland,"  Purkinje  of 
Breslau  announced  the  germinal  vesicle  in  the  ovarian 
ovum  of  birds.  Pnrkiuje'.i  di-scovery  received  further 
amplificarion  at  the  hands  of  Von  Baer  and  R, 
Wagner,  and  subsequently  in  the  viviparous  animals. 
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by  Voii  Baer,  Prevost  fmd  Dumas,  Valentin,  and  othex's. 
Had  W,  Hewsou's  observations  on  the  "  ceutral  piirticle 
of  the  blood  (1773),  and  K.  Brown's  on  the  nucleus 
of  the  vegetable  cell  (1831),  been  fully  extended, 
England  would  have  anticipated  Germany  in  the 
cell-discovery.  Though  MuUer's  recognition  of  tlie 
cellular  structure  of  the  chorda  dorsalis,  and  the  re- 
searches of  Heule  and  Valentin  on  tlie  epithelium  and 
animal  textures,  aa  well  as  those  of  Slirbel  on  plants, 
had  been  published,  and  though  eminent  embrj'ologista, 
including  those  named  above,  and  Kathkc,  Barrj-, 
Bischoff,  and  Allen  Thomson,  had  the  primitive  organic 
structures  under  observation,  it  was  left  to  Schleiden 
and  Schwann  to  establish  the  firat  base-line  of  the  new 
histological  survey,  Tt  soon  came  to  be  recognised 
that,  however  diversified  in  character  the  tissues  of 
organized  bodies  might  be  to  the  eye,  the  mia-oscope 
revealed  a  remarkable  uniformity  of  character  in  their 
growth  and  consti-uction ;  and  further,  that  all  vege- 
table structiu-es,  and  many  animal,  originate  in  minute 
corpuscles  having  more  or  less  of  a  vesicular  structure, 
named  "  cells."  These  cells,  constituting  the  germs  of 
the  tissues,  are  embryonic  elements,  and  the  history  of 
their  growth  and  metamorphosis  corresponds  in  a  great 
measure  to  the  changes  observed  in  tracing  the  germinal 
vesicle  in  its  progressive  stages  of  development  into 
the  different  textures  of  the  animal  organism. 

The  discovery  of  the  Germans  came  at  a  good  time 
to  refresh  the  physiological  mind  of  Europe.  Though 
doing  a   fair   amount  of  work    iu    biology,  England 
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soemed  satisfied  with  Sir  C.  Bell's  discovery  of  the 
functions  of  the  nerves,  anil  Dr.  Marshall  Hall's  exposi- 
tion of  an  "  Excito-motoiy  System  " — the  extension  and 
application  of  the  views  of  ^Vhytt  and  Prochaska  to 
modern  theory  and  practice,  as  her  great  achievements 
in  the  century.  In  anatomy  she  furnished  no  works 
equal  to  those  of  Beclard,  Tiedemann,  and  Cniveilhicr ; 
while  her  physiology  was  much  indebted  to  Bluuieu- 
bach,  Milller,  and  others.  The  English  Gyclopisdia  of 
Anatomy  and  Phijsiolorjy,  edited  by  Dr.  Todd,  was  a 
step  in  advance,  for  each  fasciculus  of  the  work  indi- 
cated the  rise  of  men  worthy  of  honours  in  the  country 
of  Harvey,  Hunter,  and  BoU.  In  comparative  anatomy 
England  owed  to  Richard  Owen  her  high  position  in 
Europe;  and  though  entitled  to  a  fair  share  of  the 
felicitous  observations  gracing  the  field  of  physiology, 
she  seemed  more  or  less  disposed  to  rest  on  her  oars, 
apparently  reticent  as  to  the  belief  that  each  decade 
should  make  its  own  impress  on  the  century's  scroll, 
imd  that  without  such  impress  history  becomes  nega- 
tive, letterless,  or  nit 

Bichat's  Anatomie  Generale — a  work  enough  for 
any  man's  immortality- — had  satisfied  more  than  one 
generation  ;  but  with  the  advancing  spirit  of  the  age, 
and  a  better  use  of  optical  appliances,  arose  the  Pur- 
kinjes.  Von  Baers,  iliillers.  Browns,  Schleidens,  Barrys, 
and  Sharpeys,  to  illuminate  the  large  field  of  biology. 
It  was  not  the  tissues,  per  se,  as  seen  by  the  naked 
eye,  or  in  their  chcmico-physicul  relations,  but  their 
embryonic   geneeia,    elaboration,    and  metamorphosis. 


A   NEW    El'uCJl    IN  SCIENCE,  S7 

that  were  now  to  engage  anatomists.  The  leiis  aud 
the  doublet  were  discarded  for  the  compound  micro- 
scope, and  this  liaa  afforded  a  new  revelation  to  men 
of  eyea  and  bl-ain,  exploring  the  minute  structures  of 
organisms.  As  another  eureka  in  history,  the  discovery 
of  the  "  Cell "  or  organic  corpuscle  merited  "  All  Hail  I" 
but  it  would  be  no  less  hasty  than  unphilosophic  to 
claim  for  it  tlie  ne  plus  ultra  of  man's  aim  in  the  field 
of  physiology.  To-day  the  words  of  Laplace  are  as 
appropriate  as  when  he  uttered  them  on  his  deathbed — 
"  Ce  que  nous  coimaissons  est  peu  do  chose,  ce  que 
nous  ignorons  est  immense."  Moreover,  fiesh  probltims 
in  physiology,  quite  as  much  as  in  physical  science, 
are  continually  presenting  themselves  for  solution,  and 
one  discovery  is  but  an  introduction  to  many  others, 
as  startling  as  the  "  All  Hail !"  or  the  regal  shadows 
crossing  Macbeth's  vision  :  — 

"  And  yet  the  eighth  appeara,  who  bears  a  glass 
Which  shows  mo  many  more." 

As  the  century  entered  its  fourth  decade,  "  the 
cell-question,"  viewed  phytologieally  and  zoologically, 
constituted  a  new  epoch  in  science ;  whilst  in  import, 
in  scope,  character,  and  execllenee,  the  microscope  rose 
to  a  higher  and  higher  perfection.  With  cell-growth 
as  a  primary  fact  in  the  tissues  of  organized  bodies, 
all  that  was  needed  was  a  true  and  fervid  cidtus  on  the 
part  of  intelligent  minds  to  render  the  epoch  worthy  of 
its  appbanees,  its  aims,  and  its  destiny.  Every  one,  it 
may  be  said,  owes  something  to  liis  epoch  ;  some  men 
owe  their  h;q)py  liui'ji  in  lile  entii'cly  to  theiif* ;  and  nut 
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a  few  in  these  latter  days  have  assiduously  sought  and 
gained  reputation  through  the  agency  of  the  microscope 
applied  to  the  investigation  of  organisms.  The  reve- 
lations of  this  instrument  came  as  a  great  tide  in  1840 
that  wafted  Goodsir  and  many  others  to  havens  of  dis- 
covery, and  those  proud  positions  in  science  which 
many  seek  but  few  obtain.  Though  Germany  took  the 
lead,  many  able  cidtivators  occupied  Enghsh  ground. 
Ranking  with  the  London  school,  and  early  in  the 
field,  Sharpcy,*  Bou-man,  Carpenter,  Gulliver,!  Busk, 
Simon,  and  Paget  may  be  worthily  cited  as  represent- 
ing every  department  of  the  celluliu-  theory  ;  whilst  in 
the  Edinburgh  school  Maitin  Barry  and  Allen  Thom- 
son shone  in  embryology,  and  J.  Hughes  Bennett  in 
both  physiology  and  pathology,  and  Goodsir  traversed 
a  wider  range  human  and  comparative.  Of  late  years 
the  list  of  those  who  have  aided  the  cause  of  cell-inter- 
pretation, or  added  to  tlie  general  stores  of  histological 
facts  and  hypotheses,  is  greatly  extended;  indeed  of 

•  Dr.  Sliarpej  lectared  on  anatomy  in  EdinburgL  from  1832  to  1S36. 
He  syBtematioallj  used  tlia  microBcope  for  tlie  purpose  of  illustnitiiig  hia 
anitomiciil  conrae.  Previoua  to  1S30,  lie  made  his  voluiiblp  observations  on 
"Otiiii,"  and  usihI  Woollaston'a  doublet  l-20thof  an  inch  focus.  Dr.  Alien 
Thomson  followed  Sharpey'a  method  of  teaching,  and  hia  embryological  re- 
searchea  demanded  the  use  of  the  microBCope.  Goodsir  had  an  Obcrhaeuaer  to 
aid  him  in  his  inquiries  into  the  derelopment  of  the  Invcrtcbrata  of  the 
Firth,  and  also  the  occoaionnl  use  of  Dr.  John  Reid'a  microscope,  and  one  of 
Charles  Chevalier's  manufaclurc  iHjoiiging  to  the  writer,  and  probably  also  that 
of  Dr.  Martin  Barry, 

f  Mr.  Qulliver'a  tnuislaliua  of  Gerbcr's  Anatomy  in  1S42,  and  Ma  own 
notes  and  observations  and  dt-ft-nce  of  tbn  Eu|;Itsh  School  of  Anatomista, 
Bcrved  an  excellent  purpose.  In  editing  the  norks  of  Willinm  Hewson,  F.R.S., 
for  the  Sydenham  Society  in  1846,  be  indicated  that  Hewson  hod  nearly  anli- 
cipated  Schwann's  discovery  of  the  cell  as  far  back  as  ]7f  3, 
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the  advocates  and  partisans  of  the  new  doctrines  carried 
to  a  legitimate  issue,  or  possibly  somewhere  beyond,  it 
may  be  truly  said,  "the  cry  is  stUl,  They  come." 

Like  all  the  early  observers  of  "  the  cell,"  Goodsir 
met  with  difficulties.  Granted  a  cell,  with  its  walls, 
its  contents,  its  nucleus  and  nucleolus,  what  then  ? 
Did  the  formation  of  cells  depend  on  an  endogenous 
or  exogenous  growth,  a  fissiparous  division,  or  a  gem- 
miferous thrusting  forth  of  new  cells  or  materials  ? 
Theory  often  ran  in  advance  of  observation,  and  Good- 
sir,  too  anxious  for  a  foremost  place  in  the  race  of  com- 
petition, went  boldly  onwards ;  for,  with  too  many  of 
that  period,  instead  of  comparing  microscopic  observa- 
tion with  the  data  furnished  by  the  test-tube  and  the 
philosophical  balance,  the  desire  was  to  be  able  to  cry 
"Eureka!"  before  your  neighboiu:.  This  mode  of  pro- 
cedure could  excite  no  surprise ;  histology  was  an 
almost  untrodden  field,  the  explorers  of  which  were 
enthusiastic  and  impressionable.  The  new  develoi>- 
mental  anatomy  attracted  dilettanti  and  idealists, 
as  well  as  the  legitimists  in  science,  and  came  to  be 
viewed  in  the  highest  light  as  an  Archimedean  lever  to 
the  biological  world— a  consummation  devoutly  to  be 
wished  by  the  physicist,  physiologist,  and  positivist, 
all  of  whom  took  part  in  the  discussion  of  a  subject 
that  seemed  specially  to  concern  the  anatomist  alone. 
The  geometrician  saw  the  fundamental  form  of  natm-e 
represented  in  the  cell^ — a  hollow  spheroid  or  ellipsoid ; 
the  physiologist  woulil  have  it  that  all  the  pi-ocesses 
engaged  in  the  vital  functions  rest  upon  a  combination, 
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ft^conibination,  or  multiplication  of  cells ;  and  Comte, 
rising  with  liia  philosophy  still  higher,  found  in  the 
life  of  the  single  cell  a  type  and  the  source  of  not  only 
the  functions  of  individual  man,  but  also  of  the  gnuid 
Stre — humanity.  Even  the  lover  of  the  sesthetical, 
struck  by  the  histological  elements,  both  in  their  origin 
and  coalesced  functions,  glorified  them  into  a  form  of 
beauty  charmingly  coueonant  with  his  beau  ideal  of 
life,  and  his  higher  aspirations  towards  the  primitive 
aesthetic  standard.  Goodsir,  no  less  speculative  than 
scientific,  was  not  the  least  conspicuous  supporter  of 
the  new  doctrines  that  bid  fair,  at  one  time,  to  make 
the  cell  the  whole  science  of  life. 

Of  the  lectures  delivered  in  the  theatre  of  the  Royal 
College  of  Surgeons  in  the  summer  of  1842  and  winter 
1842-43,  a  portion  was  devoted  to  the  considera- 
tion of  practical  subjeeta — ex.gr.  surgical  pathology; 
another  portion  embraced  anatomieal  and  physiological 
questions  of  current  or  rather  special  interest  to  the 
younger  members  of  his  audience,  and  were  afterwai'ds 
woven  into  a  work— "  Anatomical  and  Pathological 
Observations,"  {vide  vol.  ii.  p.  387).  The  prominent 
doctrines  enunciated  by  Goodsir  in  these  lectures  mainly 
rested  on  the  existence  of  centres  of  force  cormected 
with  the  nutritive  and  reproductive  changes  in  the 
normal  and  pathological  processes.  The  term  "  centres 
of  nutrition,"  or  "germinal  centres,"  as. employed  by 
him,  obviously  possessed  a  similar  signification  to  that 
which  at  this  time  is  attached  by  Dr.  Beale  to  his 
"  germinal  matter,"  and  by  vaiious  anatomists  of  the 


ON    C*:i.I.   GROWTH    AND   C1L4.VGE.S.  ill 

most  modem  German  school  to  their  nias-scs  oi'  nuc- 
leated pi-otoplasm.  The  allocation  to  thcae  definite 
"  centi-es,"  not  only  of  the  forces  engaged  in  the  nutri- 
tion of  the  textiu-es,  but  in  the  reproduction  of  new 
forms  both  in  normal  and  pathological  processes — a 
doctrine  which  haa  been  in  its  special  relations  to 
pathology  so  systematically  pursued  by  Virehow  and 
his  disciples— was  unmistidiably  present  in  the  mind 
of  Goodsh",  and  also  articulately  expressed  in  the  patho- 
logical papers  in  the  series  now  referred  to.  This,  it 
must  be  remembered,  was  at  a  period  when  the  origin 
of  new  cell-forms  by  a  process  of  precipitation,  or  mole- 
cular aggregation  in  a  fluid  blastema  or  exudation,  was 
the  doctrine  prevalent  in  the  schools. 

Of  the  part  which  the  nucleated  cell  plays  in  the 
processea  of  nutrition,  secretion,  and  reproduction, 
normal  and  otherwise,  it  may  perhaps  suffice  to  refer 
the  reader  to  the  paper  on  "  Centres  of  Nutrition,"  to 
that  on  "  Absorption  and  UlceratioD,  and  the  Struc- 
tures engaged  in  these  Processes,"  and  "  On  the  Proeesa 
of  Ulceration  in  Aiticular  Cartilages  ;"  to  the  memoir 
on  "  Secreting  Structures,"  and  the  short  essays  on  the 
"  Structure  and  Economy  of  Cone,"  and  on  the  "Mode  of 
Reproduction  after  the  Death  of  the  Shaft  of  a  Long 
Bone."  Corroborative  evidence  may  also  be  met  with  iji 
his  memoir  "  On  Diseased  Conditions  of  the  Intestinal 
Glimds,"  and  the  paper  on  the  "  Stiucturc  and  Patho- 
logy of  the  Kidney  and  Liver."  In  these  various  essays 
the  presence  of  the  products  of  secretion  within  cells  ; 
the  increase  wliii;h  takes  place  in  the  size  of  the  cells, 
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and  the  multiplication  of  their  nuclei  when  influenced 
by  morbid  changes ;  the  rujitm-c  of  these  enlarged  pro- 
liferating cells,  and  the  discharge  of  their  nucleated 
contents ;  the  destruction,  scooping  out,  and  solution  of 
textures  by  the  action  of  the  forces  residing  in  these 
new  formed  structures ;  the  presence  of  soft  nucleated 
masses  in  the  lacunte  and  Haversian  canals  of  bone, 
and  the  part  which  they  play  in  the  absorption  of 
bone ;  and  the  changes  which  take  place  in  nucleated 
cells  in  connection  with  cyst-formation — all  testify  to 
the  largeness  of  his  observation  of  cell-life,  both  phy- 
siologically and  pathologically. 

In  the  first  of  these  memoirs  not  only  does  he  atlvo- 
cate  the  importance  of  the  cell  as  a  centre  of  nutiition, 
but  argues  that  the  organism  is  subdivided  into  a  num- 
ber of  departments,  "  each  containing  a  certain  number 
of  simple  or  developed  cells,  all  of  which  hold  certain 
relations  to  one  central  or  capital  cell  around  which 
they  are  grouped."  This  idea  has  since  been  freely 
made  use  of  by  Professor  Virchow,  though,  it  must  be 
admitted,  without  a  due  acknowledgmentof  the  quarter 
in  which  it  was  originally  stated,  and  it  has  obviously 
influenced  many  of  his  physiological  and  pathological 
speculations.  This  reticence  is  the  more  strange,  as 
Virchow  dedicated  his  work  on  Cellular  PaOiologie 
to  the  Edinburgh  professor  in  the  following  compli- 
mentary terms  : —  "  To  John  Goodair,  F.RS.  etc.,  as 
one  of  the  earliest  and  most  acute  observers  of  cell-life, 
both  physiological  and  pathological,  this  work  on 
Cellular  Pathology  is  dedicated,  aa  a  slight  testimony 
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of  his  deep  respect  and  sincere  admiration,  by  the 
author."  As  Professor  Virchow  has  travelled  over 
much  of  the  ground  that  had  been  previously 
cultivated  by  Goodsir,  it  is  no  less  remarkable  than 
disappointing  to  find  in  Virchow's  volume  of  433 
pages  but  one  reference  to  Goodsir,  and  that  in  con- 
nection with  an  observation  the  merit  of  which  might 
be  more  fairly  ascribed  to  Dr.  Martin  Barry.  This  is 
scanty  civility  to  a  scientific  confrere  whom  he  has 
called  "  one  of  the  most  acute  observers  of  cell-life," — 
one  whose  labours  he  has  availed  himself  of,  and  whose 
opinions  and  words  he  has  occasionally  adopted. 

In  hia  paper  on  the  "Morbid  Changes  affecting 
the  Glanduhe  Aggregate  of  the  Ileum  in  Fever," 
Goodsir  (vol.  ii.  p.  377)  describes  these  changes  to  be 
of  the  following  nature — viz.  "  the  development  of  cells 
within  the  constituent  vesicles  of  the  patches  to  such 
an  extent  as  at  last  to  burst  them,  or  cause  their 
solution  ;  the  continued  increase  in  the  number  of  the 
cells  proceeding  from  as  many  centres  as  there  are 
vesicles  in  the  path  ;  the  conglomeration  of  the  whole 
into  one  mass  above  the  sub-mucous  and  under  the 
mucous  membrane,  the  distension  of  the  latter,  and 
the  necessary  ulceration  and  sloughing  of  the  mass 
arising  from  this  circumstance."  This  is  clearly  Vir- 
chow's "  proliferation  of  cells."  Then,  in  p.  390  of  the 
Bamc  volume,  Goodsir,  speaking  of  simple  or  developed 
cells  holding  certain  relations  to  one  central  or  capital 
cell,  says — "  It  would  appear  that  from  this  central 
cell  all  the  other  cells  of  its  department  derive  their 
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origin.  It  is  the  mother  of  all  within  its  own  ter- 
ritory." If  the  reader  will  be  at  the  pains  to  compare 
the  whole  paragraph  fi^)m  which  this  passage  has  been 
quoted  with  a  paragraph  at  p.  14  of  Mr.  Chance's 
translation  of  Virchow,  that  terminates  with  the  word 
"  cell-lerriiory "  (zelleu-temtorien),  he  cannot  fail  to 
Bee  the  close  following  or  copying  of  Goodsir.  Vir- 
choW)  however,  makes  no  reference  to  the  source  from 
which  he  has  obtained  his  ceU-ten-itory* 

Various  opinions  on  the  nature  of  the  cell  have 
passed  current  during  the  last  thirty  years,  and  almost 
each  quinquenniad  has  had  a  theory  of  its  own.  Thus 
Schwann  looked  upon  the  vitelline  membrane  as  the 
outer  cell-wall,  the  yelk  substance  the  contents,  the 
germinal  vesicle  the  nucleus,  and  the  macula  or 
inaculee  the  nucleolus  or  nucleoli.  Wagner  and  Henle 
regiuded  the  germinal  vesicle  as  the  true  cell,  and  the 
otlier  parts  of  the  ovum  as  of  the  nature  of  superadded 
structures.  Goodsir  and  Virchow  held  the  cell  to  be 
the  ultimate  morphological  element  in  which  there  is 
any  manifestation  of  life,  and  that  the  scat  of  real 
action  must  not  he  transferred  to  any  point  beyond 
the  cell.  Still  finer  distinctions  have  been  dra^vn  of 
late  years,  and  much  said  on  "  plasms "  and  "  proto- 
plasms "  or  "  plasmodiuras  "  as  rivals  of  the  cell.  Tlic 
observations  of  the  eminent  phytologist  Hugo  Von 
Mohl  on  the  "  Primordial  Utricle,"  Cienkowsky'a  views 

*  This  <[u*fltion  waa  fullj  discussed  in  the  British  Mediml  Journal 
(Jml  12,  18S1),  in  n  lending  article— "Cellular  Pathology,  its  Prosent 
Position  "—being  n  review  of  Virchow's  work  as  translntwl  liy  Cluinw.  TIib 
pnanagrs  refi^rred  to  lo  til*  toll  nliovp  arc  plncod  in  jmrallel  colinniiH. 
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on  the  monads,  espoused  by  Professor  Huslcy  in  his 
lectures  on  the  Invertebrata,  and  Professor  Haeekcl's 
"  Protogenea,"  may  be  cited  in  proof  of  the  opiniona 
aBoat  and  pertaining  to  thu  ultimate  atoms  of  organ- 
ized bodies.  The  protogcnes  of  the  Jena  professor  is 
described  as  "simply  a  minute  drop  of  living  jelly, 
simpler  even  than  a  white  blood-corpuscle,  having  no 
nucleus,  no  nucleolus,  no  contracting  vesicle — 'no 
nothing'  in  fact,  except  the  property  of  flowing  in 
various  directions,  and  of  protruding  innumerable  fine 
processes  or  pseudopodia."  Here  is  a  living  substance 
devoid  of  all  but  molecular  structure,  yet  showing  by 
its  pseudopodia  the  actions  attributed  to  the  lower 
forms  of  animal  life — ex.  gr.  the  Amceha.  The  ques- 
tion will  now  arise.  If  Haeekcl's  views  be  a^lmitted,  ia 
plasm  endowed  with  a  formative  and  selective  power 
in  the  building  up  and  the  disintegration  and  decay  of 
oi^anisms  ?  Has  science  revealed  a  potentiiil  or  pan- 
theistic force — the  universal  Archeus — pervading  every 
form  of  organized  matter  ?  Is  it  to  be  inferred  that 
life  is  originally  stamped  on  the  amorphous  and 
elementary  molecule,  that  the  molecule  is  advanced  to 
a  distinct  and  tangible  organization  in  the  cell  as  in 
the  amorphozoa — the  perfection  of  tissue  being  a 
further  process  of  the  cell  in  its  entirety — anatomical 
and  physiological?  However  this  maybe — and  all 
that  pertains  to  molecular  morphology*  is  likely  to 

•  "A  Sketch  of  a  Philosophy— Part  II. — Mutteriml  Moleeiilnr  Morpho- 
logy," pablished  I17  WilliamB  and  Norgatc,  1808,  will  furnish  ahundant 
tnateriak  to  those  interested  in  these  ioquiriea.    The  chemical  ot  eknientar; 
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undergo  a  thorough  inquiry — Dr.  Macvicax  and  others 
have  space  and  verge  enough  in  determining  the  in- 
tricate philosophy  of  matter.  In  all  speculations  rest- 
ing on  molecular  and  cellular  growth,  it  may  be  well 
to  remember  that  the  dogma  of  to-day  may  come  to 
rank  with  the  disbelief  of  to-morrow,  or  even  be  clas- 
sified with  an  antediluvian  past;  and  it  is  not  less 
necessary  to  keep  in  view  what  history  has  oft  re- 
corded and  repeated,  but  in  vain,  that  the  eccentricities 
of  one  age  may  become  the  wisdom  of  the  next. 

synthesis,  rather  than  the  anatomical  and  physiological  relations  of  molecules, 
are  discussed  in  this  remarkable  brochure. 


CHAPTER  VI. 


Ilie  Domicile  of  the  Ooodsirs,  ita  Peculiarities  ttnd  Attractiona — 
"Noctes  Lottiiniue" — A  Now  Curatorsliip — SttlnionidaB — "  Sar- 
cina  Ventriculi  "  and  other  Imjuirica — DemonBtrutor  and  Cbief 
Curator. — His  Theories  Modified, 

The  domicile  of  the  Goodairs  in  No.  21  Lothian  Street, 
adjacent  to  the  University  of  Edinburgh,  was  approach- 
ed by  a  public  flight  of  stairs,  to  which  bLx  different 
families  had  access,  and  consisted  of  the  half  of  a  top 
fiat  or  storey,  with  attics— rented  at  £17  a-yearl  In 
character  it  ranked  with  the  dwellings  of  petty  trades- 
men, and  though  the  rooms  were  small  they  accommo- 
dated two  or  three  brothers  Goodsir,  Edward  Forbes, 
George  E.  Day — all  very  tall  men,  also  their  visitors, 
and  a  housekeeper  or  cook,  and  two  lads  who  acted  as 
anatomical  assistants  in  the  museum  and  as  grooms-in- 
waiting  at  home.  Man  was  not  the  sole  occupant ; 
other  living  thinga^biped,  quadruped,  manuped,  and 
nuUiped— had  their  share  in  the  fortunes  of  the  house- 
hold.     "  Jacko  "  the   monkey,"  "  Coco "  the  tortoise. 
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*  "  Jttcko "  was  a  ilroll  customer,  with  a  keen  eje  to  his  physical  com- 
forts, lywldng  upwards  iu  the  scale  of  being,  or  "  aping  hia  butters,"  he 
wmld  Imve  a  vapoar-bath,  snil  in  a  mode  thut  indicated  ni^ither  proprietj  nor 
decontm.  Watching  his  opportunity  when  the  pat  of  boiling  potat<ic«  was 
removed  from  the  fire,  ho  uacd  to  warm  his  hips  over  the  steaming  Tipours. 
Mi.  Day  haring  canght  him  in  the  act,  rowed  he  would  eat  no  more  potatoea 
unless  presented  in  their  drj  jackets.  After  Goodsir  obMrrod  the  parasite 
VOL,  I.  H 
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"  Caesar  "  the  dog,  "  Doodle  "  the  cat,  and  occasionally 
guinea-pigs  and  urchins,  liad  their  freedom  of  run  in  the 
establishment ;  the  birds  were  caged,  and  the  great  eagle 
stood  Prometheus-likc  on  his  Caucasus ;  whilst  shut  up 
in  the  attics,  or  claiming  part  of  the  cook's  precincts,  and 
in  improvised  aquaria  or  vivaria,  were  frogs,  fii^hes, 
molluscB,  eehinoderms,  and  various  odds  and  ends  of 
Invertebrata.  These  animals  were  nearly  all  meant  for 
physiological  obser\'ation,  and  occasionally  furnished  the 
anatomists  with  a  blood-globule,  a  muscular  fibre,  and 
ciliated  epithelium.  As  the  raiiks  of  this  living  motley 
fell  away — for  amidst  such  a  marine,  aerial,  and  land 
population  life  flowed  and  ebbed,  and  oft  departed — 
the  organisms,  on  ceasing  their  physiological  fimctions, 
obtained  the  obsequies  of  the  scalpel,  the  injecting- 
syringe,  the  spirit-jar,  or  macerating -tub ;  and,  as 
mementoes  of  once  familiar  faces,  skins  and  crania  for 
conservation  might  be  seen  hanging  like  banners  on 
the  outwai'd  wall  or  attic's  roof.  This  semi-menagerie 
and  its  mortuary  relics,  conveying  to  more  senses  than 

on  Ujb  gill  of  tbe  huddock,  Mr.  Day  came  to  have  doulita  aa  to  the  validity 
of  fiah  in  genenil ;  and  ns  hoddocka  and  potaUies  were  staple  dishea  in  the 
efltaLIishinent,  bb  gaatiouomic  ai|iit.'UDUIinoB8  could  only  be  allayed  liy  Ooud- 
rir'g  888un>&ce  of  the  panudtiu  frcinlom  of  every  fish,  and  the  cook's  daclimtion 
that  "Jacko"  was  chained  up  during  tho  preparation  of  tho  " gen tleni en's 
dinner.*' 

"Jacko,"  in  a  roving  humour,  descended  by  the  spout  on  tho  ontuds 
wall  to  a  lower  storey,  and  findiug  the  kitchun -window  open  walked  in,  to  tha 
great  distoay  of  tbe  female  inmate.  Knovring  nothing  of  the  carious  boas»- 
hold  above,  and  being  much  engrossed,  as  nearly  all  Seotch  folk  were  at  the 

time,  with  the  threatened  disruption  in  the  Kirk,  Mrs. looked  upon 

the  intruder,  whose  presence  was  as  uiyslcrious  aa  laa  person  wus  horrid  in  her 
eyes,  as  "sidrilually  nncanuy  ;"  nay,  as  "  tbe  chains  wtre  broken,"  bod  not 
"tha  tbouaaud  jMii "  anded,  and  hero  was  "Beelzebub  himsel'  I" 
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one  decided  anatomical  impressions,  bore  a  faint  resem- 
blance to  a  portion  of  the  monastery  of  the  Capuchins 
in  the  Piazza  Biirberini  at  Rfjme,  where,  however,  the 
genus  homo,  and  not  the  genera  aniimtUum,  constituted 
a  more  degrading  demonstration.  Along  with  house- 
hold fumitiu'e,  boxes,  big  tomes,  portfolios,  fossLlB, 
geological  and  arehteological  specimens,  were  strewed 
about  the  rooms ;  the  finer  sorts  of  things  occupied 
shelves ;  and  these  again  variously  set  off  by  dried 
starfishes,  shells,  trophies  of  the  chase,  meerschaums, 
and  the  artistic  or  grotesque  fancies  of  Forbes.  As  in- 
discriminate as  the  Paris  chiffonniers,  the  Goodsirs 
fraternity  hoarded  up  organic  forma  and  their  special 
idols,  till  they  realised  what  appeared  to  bystanders  a 
chaos  of  natural  history  and  domesticity  only  to  be 
siirpassed  by  the  oddest  curioaity-shop  in  the  Cowgate 
of  the  ancient  city.  With  the  owners,  however, 
there  was  method  in  the  midst  of  strange  confusion, 
besides  much  pleasantry  in  the  conceit,  and  a  kind  of 
aesthetic  halo  that  crowned  all  the  dust  and  cobwebs 
of  their  domicile. 

Men  bom  in  the  purple  or  nursed  in  the  lap  of 
comfort  have  no  notion  of  the  homes  and  habits  of  the 
student  whcee  science  is  his  stay  and  staff  of  life.  The 
above  sketch,  though  derived  from  a  special  instance 
presenting  peculiarities  apart  from  the  general  tone  of 
things,  will  nevertheless,  in  its  broader  features,  indicate 
the  status  quo  prevailing  thirty  years  ago  in  Edinburgh 
quoad  men  of  phUosophie  aims  unblessed  with  pecu- 
niai-y  resources.     The  Goodsirs  and  Forbes  had  been 
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trained  or  educated  for  a  profession,  but  tLeir  natural 
habitat  was  science,  and  to  that  they  gravitated  with 
out  counting  the  cost  or  the  sacrifice.  They  were 
like  Sir  C.  Bell,  who,  in  reference  to  his  firat  settling 
in  London,  said — "  I  was  as  romantic  as  any  young 
man  could  he,  though  the  prevailing  cast  of  my  mind 
was  to  gain  celebrity  and  independence  by  science,  and 
perhaps  this  was  the  most  extravagant  of  alL"  It  was 
not  choice  or  eccentricity,  but  the  hard  lines  of  the  world, 
that  drove  them  to  set  up  their  "  household  gods "  in 
the  attics  of  Lothian  Street.  Philosophers  in  theory, 
and  full  of  adolescent  hopes  as  to  merit  having  its  due 
reward,  they  had  yet  to  learn  that  philosophy  seldom, 
if  ever,  pays  its  own  expenses  m  this  country.  Science 
they  found  to  be  the  direst  of  economists,  imperative  in 
its  demands  for  books,  instruments,  and  other  agencies, 
and  more  imperative  still  of  brain-power,  health,  and 
vitality ;  yet  the  earnings  it  yielded  in  a  highly 
materialistic  age  were  but  as  Roman  daiaini  corapai'ed 
with  the  "  old  Spanish  dollai- "  and  the  £niits  of  com- 
merce. 

These  naturalists  had  to  trust  to  their  brains  and 
fingers,  and  these  so  actively  and  deftly  occupied  did 
not  bring  in  £100  a-year.  They  were  citizens  of  a 
free  country — the  wealthiest  in  the  world — a  eountiy 
that  hails  scientific  discovery  as  a  mighty  contribution 
to  the  national  glory,  yet  seems  to  be  unmindful  of  the 
arduous  steps  which  have  led  to  the  consummation  of 
the  national  boast.  They  loved  science  for  its  own 
sake,  and  the  nulla  dies  sine  litiea  of  their  lives  wa^ 
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their  chief  solace,  heightened  by  a  pleasarif'iiitercourse 
with  men  who,  like  themselvoa,  could  dinecli^erily  at 
a  tavern  for   half-a-crown   ahead,  or  on    haddocks", 
potatoes,  and  whisky-toddy  at  home — even  without  ' 
the  palemum  salirmm.* 

"  Vivitur  ptirvo  bene,  cui  patemum 
Splendct  in  mensa  tenui  6alinum  ; 
Nee  levcB  somnos  timor  aut  cupido 
Sordidus  aufert." 

England,  with  all  her  Reform  Bills,  had  not  come  to 
recogniee  science,  however  ably  and  earnestly  culti- 
vated by  her  sons.  Thus  Harry  Goodsir  went  out 
with  Sir  John  Franklin  to  the  Polar  Seas  in  1845,  not 
in  the  capacity  to  which  everybody  knew  he  was  cre- 
dited, and  for  which  not  a  dozen  persona  could  be  found 
in  Britain  so  well  suited,  but  ostensibly  as  assistant 
surgeon,  whose  duties  could  have  been  discharged 
equally  well  by  hundreds  of  men.  The  Government 
were  afraid  to  speak  of  a  paid  naturalist !  With  such 
an  example  at  headquarters,  the  Universities  pleaded 
poverty  for  their  non-recognition  of  science ;  and  to 
descend  lower,  neither  the  tribunes  nor  the  people 
afforded  encouragement  to  the  pursuit  of  natural 
history.  Forbes  might  well  record — "The  moss  bestow 
more  kicks  than  halipence  on  science." 

*  The  Gctoclaira  were  not  witliout  the  silver  emblems  of  bucccm  in  tnedical 
practice,  and  a  Tcry  himcisomo  cup  presented  to  the  patriarch  "John" 
betokened  the  high  esteem  in  whioh  he  was  held  hy  gntteful  patii^nlg.  Tlia 
"horned  lantern,"  however,  carried  by  ■'  Grandfather  John  "  to  light  up  the 
dark  pktha  of  Fife,  was  quite  as  eignificant  an  hcir-loum  of  the  OoodiiirB,  and  it 
stood  on  the  mantolpiece  in  Lothian  Street  as  a  lialauce  to  a  quaint  Manx  tan- 
kard— pouibly  ths  heir-Iooni  of  Edward  Forbes. 
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Harrj'lfi'eiQSair  designated  No.  21  Lothian  Street 
"  The  BaJvicks ;"  Edward  Forbes,  in  bis  humbler  strain, 
•/.Vaintfd  it  "The  Attic,"  or  in  hia  higher  flights,  "Our 
■  "Palace  at  Edinburgh."  "  The  Barracks  "  and  "  Our  Pa- 
lace "  seem  very  antipodal,  but  the  estimate  formed  by 
these  two  men  of  their  locus  in  quo  was  correct  and 
characteristic  enough.  There  was  all  the  life,  indivi- 
duality, and  colouring  of  a  bairacks  in  their  domicile, 
from  whence  also  the  "  Arch-Magus  "  and  "  Triangles  " 
issued  their  edicts,  and  in  kingly  mood  basked  in  the 
sunshine  of  their  own  cnjo}Tnent.  The  coui-t-circle  of 
"  Our  Palace  "  was  highly  select,  and  none  but  men  of 
status  in  seience,  literature,  and  art  could  obtain  an 
entree.  Tlie  choice  spirits  of  Alma  Mater  assem- 
bled in  Lothian  Street  to  talk  and  joke  and  expound 
the  argument,  and  many  an  encounter  of  steel  against 
steel  clashed  under  the  Goodsir  attics.  There  the  ob- 
server could  have  noted  in  full  measure  that  whici 
Benjamin  Franklin  had  spoken  of  in  his  time  as  pecu- 
liar to  men  educated  in  Edinburgh — a  disputatious 
tone,  a  proneness  to  keen  discussion,  with  much  loqua- 
city and  occasional  dogmatism ;  there  also,  as  accom- 
paniments of  a  hearty  symposivm,  were  skinnishes 
of  wit  and  repartee,  along  with  the  more  technical 
and  scientific  debate,  not  unfrequently  setting  the 
table  in  a  roar.  In  scanniug  the  panorama  of 
the  medical  school,  with  its  mo\'ing  figm-es  and 
scenes  of  life,  in  commenting  upon  tJie  wars 
of  the  hospital  surgeons  and  the  contending 
claims  of    the  physiologists,    "  The  Barracks "  found 
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gossip,  fim,  and  laughter.  The  "old  fogies,"  with 
cocked  hats,  stiff  mffles,  and  gold-headed  staffs,  had 
disappeared,  even  the  last  of  the  Hamiltona — the  great 
obstetrician  who  styled  himself  "Junior"  James  in  hia 
seventies.  Kelics  of  the  past,  if  such  a  tenn  be  appli- 
cable to  humanities,  were  still  visible— c.^.  the  senile 
professor,  whose  course,  for  any  good  got  from  it, 
might  have  been  Sanscrit  readings  instead  of  "  Cullen'a 
Lines,"  the  hour  being  filled  up  with  his  coughing,  and 
hemmuig,  and  the  uproarious  sounds  of  Ms  class';  the 
evergreen  tertlus  professor  who  unconcernedly  at  noon 
ate  cranberry  tarts  in  the  midst  of  grinning  students  at 
a  small  pastry-cook's,  and  with  digestion  unimpaired 
the  next  hour  read  his  grandfather's  essays  on  Hydro- 
cephalus as  part  of  an  anatomical  course ;  and  the 
quaint  botanist  and  would-be  philosopher  who  gave 
lectures  in  a  sunless  cul-de-sac  of  an  old-fashioned 
square,  and  whose  stock-in-trade  was  a  beggarly  ac- 
count of  unbleached  paper-covers,  enclosing  tattered 
leaves  and  stems,  and  whose  "fresh  specimens  for  the 
class "  were  taken  from  the  crown  of  his  hat,  once  a 
gay  and  lofty  beaver,  but  after  countless  years  of  ser- 
vice had  become  shapeless,  napless,  brown,  and  greasy, 
not  the  less  in  character,  however,  with  the  colour, 
dirt,  and  decadence  of  the  man,  hia  premises,  and  his 
prelections.  How  John  Goodsir  used  to  hold  his  sides, 
and  Harry  make  the  welkin  ring  with  laughter,  when 
more  finished  pictures  than  the  writer's  sketches  were 
presented  for  their  recognition  and  amusement ;  word- 
painting  hardly  sufficing  without  the  imitative  man- 


ner  and  style,  to  depict  the  eccentric  representations  of 
the  medical  schooL 

Of  the  men  who  assembled  at  "  The  Barracks,"  note 
only  can  be  taken  of  a  few*  of  them  in  this  sketch.  It 
was  no  small  treat  to  listen  to  Dr.  Knos  on  his  favoured 
subjects ;  hia  African  experience  of  the  Dutch  Boer  in 
contiguity  with  the  agile  Kaffir,  or  his  special  discours- 
ings  upon  the  history  of  race — his  taking  up  for  the 
nonce  the  credited  unity  of  species,  aa  biblically  re- 
corded, to  show  up,  with  greater  force  and  a  keener 
prophetic  air,  the  racial  divergences,  dissensions,  and 
antagonisms.  It  was  not  less  rich  to  see  Knox  and 
Dr.  Samuel  Bro\vn  engaged  in  a  passage  at  arms,  be 
the  subject  of  their  controversy  the  atoms  of  Democri- 
tu8,  the  vagaries  of  the  "  Illuminati,"  or  the  philosophy 
of  Leibnitz,  Within  "  Our  Palace,"  history,  ancient 
and  mediaeval,  was  fully  canvassed  and  weighed  in  the 
balance  of  modem  thought ;  and  as  every  man  con- 
vened to  its  tapestried  reception-room  had  more  or 
less  of  a  speciality  of  pursuit,  he  got  the  opportunity 
of  playing  his  favourite  part,  not  seldom  incited 
thereto  by  the  quiet  interrogations  of  John  Goodsir,  or 
the  seductive  leadings  of  Forbes.  There  John  H.  Bal- 
four, redundant  of  botanic  life,  then  as  now,  compared 
notes  with  the  Manx  herbalist ;  there  John  Goodsir 

•  Among  the  distingaiiihtd  foreignpra  who  ascendiid  the  long  Right  of  stairs 
in  Lothian  Street,  mention  ms;  be  mivie  of  the  faiDvl  j\gassiz,  who  ninde  hU 
™it  there  •tier  tha  Britiah  Aaaooiation  Meeting  at  Glasgow  (Sept  1810). 
Forbes  wrote  to  a  friend—"  Agaaiic  wis  in  ccslamps  witli  the  living  urehiMi 
star-liaheB,  and  ophiune  1  Bhowed  him,  and  confessed  he  had  never  seen  them 
aliTB." 
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and  David  Page  resuscitated  the  quarries  of  Corncerea, 
the  synods  of  Fife,  and  the  bickerings  of  St.  Andrews; 
there  Forbes  and  J.  H.  Bennett  revived  their  students' 
days,  and  sang  their  students'  songs,  of  which  the  fol- 
lowing stanza,  part  of  an  "  Oineromathic  "  song  written 
by  Forbes,  may  be  quoted : — 

"  Then  whilst  we  live  we'll  apend  our  hours 
'Mid  all  that's  bright  aiid  fair ; 
In  leaming'B  fielJg  we'll  gather  flowers. 

To  wreathe  in  Beauty's  hair  ; 

For  wisdom's  hoory  locks  we'll  twine 

A  crown  of  myrtle  and  of  vine. 

Hurrah  !  hurrah  for  the  Rosy  Band, 
Hurrah  for  the  Holly  Tree  i"* 

Other  minstrels  of  note  visited  the  palace,  and 
added  to  the  charms  of  its  many-coloured  society  by 
their  presence,  their  songs,  or  their  conversation. 
Among  these  may  be  mentioned  Theodore  Martin, 
of  "  Bon  Gaultier "  ballad  fame,  the  able  classic 
and  man  of  letters,  whose  visits  were  more  For- 
besian  ;  James  Ballantine,  the  author  of  "  The  Galser- 
limzie  Wallet,"  whose  poetic  muse  partook  of  the 
strain  of  Bums,  and  whose  heart  is  stOl  wanner  than 
the  sentiments  of  his  songs ;  and  Professor  Blackie, 
exuberant  in  nationality  and  Homer's  poesy,  and 
keenly  antagonistic  of  democracy.  In  "  Our  Palace  " 
Dr.  Day,  afterwards  Professor  of  Anatomy  and  Medi- 
cine at  St.  Andrews,  was  a  resident,  who  oft  displayed 
his  skill  of  fence  and  facetiousness  to  the  delight  of 


*  The  •'  Rosy  Baud  "  itml  "  Holly  "  formed  part  of  the  inaignia  of  ' 
Brotherhood  of  the  Friends  of  Truth. " 
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George  Wilson,  who  possessed  a  fine  susceptibility 
of  the  humorous ;  there  Dobie,  the  artist  and  designer 
of  the  beautiful  "  Oineromathie "  emblem  given  on 
a  previous  page,  enjoyed  the  Puuch-like  cartoons 
of  natural  history  by  the  arch-magus ;  there  Dr. 
Samuel  Brown,  with  his  bright,  penetrating,  and  trans- 
mutative  character,  had  his  outpourings  of  wondrous 
talk,  charming  to  listen  to,  along  with  his  analysis  of 
the  new  chemical  philosophy  then  dawning  upon  his 
brain — a  pliilosophy  of  which  everybody  believed  he 
was  one  day  to  be  its  high  priest ;  there  John  Reid, 
in  rubicund  glow  and  fun,  chaffed  Harry  Goodsir  for 
assuming  to  have  made  the  discovery  of  a  separate 
sexnal  system  in  the  barnacle,  when  both  the  male 
and  female  animals  knew  the  fact,  and  had  enjoyed 
the  loves  pertaining  to  the  fact,  thousands  of  yeai-s 
ago  I 

The  Nodes  AmbrosiancB — fiction  or  fact — found  an 
historian  of  bold  utterances  who  amused  the  readers 
of  Blackwood  with  political  gossip  and  fierce  partisan- 
ship ;  the  N'octes  LothiancB  were  of  hondjtde  character, 
and  breathed  less  of  the  oracular  and  denouncing,  and 
more  of  the  rational  and  pliilosophic.  Forbes,  writing 
from  London,  might  well  revert  to  the  "tranquil, 
merry,  and  philosophical  days  and  nights,"  spent  in 
"  Our  Palace,"  and  long  to  sing  his  favourite  songs  to 
an  applauding  audience.  The  writer,  with  his  feeble 
pen,  has  no  pretensions  to  record  the  Memorahilia  of 
these  Goodsir  and  Forbes  "  Noctes,"  he  can  but  take  a 
glance  at  those  inspiriting  scenes  in  which  he  played  a 
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humble  part;   and 


that  such  examples  of 


conscious 
"  teasts  of  reason  and  flowings  of  aoul "  can  have  no 
revival  to  liim  on  this  side  of  the  Stygian  shore, 
claims  indulgence  for  looking  back  upon  them,  much 
as  the  Eaateju  traveller  homeward  bound  casta  a 
lingering  view  upon  the  classic  lands  disappearing 
below  the  horizon,  and  bids  them  a  last  adieu. 

Edwiird  Forbes,  when  cruising  in  the  Mediter- 
ranean on  board  of  Her  Majesty's  sliip  "  Beacon,"  from 
April  1841  to  November  1842,  wrote  to  Goodair  from 
various  parts  of  the  Eastern  Archipelago,  noting  the 
droll  creatures  braught  up  by  the  ilrcdge,  and  adding 
in  one  of  his  letters — "  I  often  wished  that  you  had 
been  with  me,  as  the  structure  of  many  of  these  un- 
preservable  creatures  would  require  your  hand  and 
knife  to  work  them  out."  Nor  did  Forbes  forget  "  the 
Brethren,"  to  whom  he  sent  love  and  greetings  in  every 
letter.  Neither  the  ruined  cities  of  Lyeia,  nor  dredging 
the  j3ilgean,  nor  contemplating  the  classic  and  biblical 
lands  of  the  East,  coidd  efface  his  love  for  "  the  Order," 
and  the  delights  of  Eilinburgh.  Thus  he  wrote  from 
the  coast  of  Asia  Minor—"  I  often  heartily  wish  myself 
once  more  sitting  over  a  tumbler  of  toddy,  munching 
a  Finnan  haddy  in  our  palace  in  Lothian  Street." 
What  charms  existed  in  that  top  flat  of  a  dingy 
thoroughfare  compared  with  Eastern  skies,  Alpine 
scenery,  and  the  gi-and  historical  ?  Forbes'  heart  was 
responsive  to  its  pole ;  humanity  carried  the  day,  and 
Goodsir's  attic  and  social  intercourse  stood  forth  as 
palatial  and  glorious  !     On  his  return  Forbes  visited 
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Eflinburgh  to  arrange  with  the  Goodsirs  for  the  ana- 
tomical display  of  his  collection  as  illustrative  of  the 
zoology  of  the  ^gcan  Sea. 

In  June  1842,  Goodsir  was  asked  to  go  north  to 
the  Dornoch  Firth  to  examine  its  zoology,  so  as  to  give 
in  a  report,  and  to  furnish  evidence  in  an  important 
trial  about  salmon  stake-nets.  He  was  accompanied  by 
Mr,  Jamea  Wilson,  and  enjoyed  his  visit  exceedingly. 

In  January  1843  John  Goodsir  was  asked  by 
Forbes  to  go  before  the  Justiciary  Court  of  Edinburgh, 
and  save  Mr.  Yarrell  the  trouble  of  leaving  London,  and 
there  explain  the  difference  between  a  sprat  and  a 
herring ;  an  anatomical  question  resting  on  the 
number  of  vertebree  * — the  sprat  having  forty-eight,  the 
herring  fifty-six— the  position  of  the  ventral  fin  and 
serrated  abdominal  line  in  the  sprats  the  carinated  but 
not  serrated  belly  in  the  herring,  and  other  minor 
points— as  Dr.  NeiU  considered  sprats  grew  into  her- 
rings and  that  difference  of  vertebrse  was  a  mere  dif- 
ference of  age. 

On  the  12th  May  1843  Professor  Syme  wrote  icom. 
the  University  to  Goodsir,  offering  him  the  curatorship 
"  of  the  collection  that  has  been  or  may  be  foi-med, 
through  the  means  placed  at  the  disposal  of  the 
Medical  Faculty — salary  £1 50  a-year,  the  appointment 

•  Borne  fiaheraiEn  of  Lord  John  Scott's  had  been  Bnmraonnd  for  netting 
herrings  vrhea  Gshing  for  aprnts  in  flip  Firth  of  Forth,  hcncu  th?  trial  before 
tho  court.  Loid  John  remarked  on  Dr.  Ncilla  opinion,  that  he  never  hcud 
Methnselah  had  more  vertebriE  in  hiit  bnck-honc  when  he  died  than  when  be 
was  «  little  hoy,  and  that  he  was  sure  it  waa  n  nue  on  the  part  of  the  old 
doctor  in  faTour  of  the  connonuita  of  Canoomilla. 
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to  be  renewed  annually ;  the  curator  to  work  five 
hours  a-day  in  the  museum,  and  five  days  each  week." 
He  was  engaged  to  prepare  a  series  of  disaections 
illustrative  of  comparative  anatomy  and  physiology, 
with  a  set  of  additional  specimens  of  surgical  patho- 
logy. As  the  emoluments  were  greater,  and  the 
position  more  desirable,  than  that  which  he  occupied, 
he  at  once  accepted  Mr.  Syme's  offer.  The  salary  of 
X150  a-year  for  the  best  man  in  Scotland,  and  perhaps 
the  only  man  throughout  the  length  and  breadth  of 
the  land  fit  for  the  work,  will  sound  strange  to  English 
ears;  the  fault  rested  not  with  Mr.  Syme  or  his  col- 
leagues, for  the  funds  of  the  University  were  not  at 
their  disposal  The  College  of  Surgeons  received  Good- 
air's  resignation  on  the  16th  May,  and  unanimously 
recorded  "  their  perfect  satisfaction  with  the  great 
ability,  faithfulness,  and  zeal  with  which  he  had  dis- 
charged his  duties,  and  of  the  very  great  and  manifest 
improvement  which  the  collection  had  undergone  since 
it  had  been  placed  in  his  charge."  His  brother  Harry 
succeeded  him  in  the  euratorship,  and  entered  on  hia 
duties  on  the  Slst  July  of  the  same  year.  It  is  worthy 
of  remark,  as  illustrative  of  a  family  trait  and  special 
aptitude,  that  when  Harry  Goodsir  vacated  the  curator- 
ship  in  April  1845  for  the  Franklin  polar  expedition,  he 
was  succeeded  by  a  younger  brother,  Arcliie,  who  acted 
for  some  months  till  the  college  could  find  a  suitable 
person — Archie  himself  being  bent  on  studying  at 
Leipsic  and  Vienna  ;  so  that  John,  Harry,  and  Archie 
Goodsir  successively  occupied  the  position  of  cm-ator 
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to  the  Edinburgh  College  of  Surgeons  between  the 


sprmi 


'  of  1811  and  the  autumn  of  1845,  and  did  their 


work  well. 

In  the  summer  and  autumn  of  1842,  and  onwards 
to  the  spring  of  1843,  Goodsir  had  much  commu- 
nication with  Mr.  A.  Young,  the  Duke  of  Sutherland's 
salmon-fisher  at  Invershin,  near  Bonar  Bridge,  relative 
to  the  development  and  characters  of  the  sidmon  in  its 
progressive  stages  of  growth  till  it  became  a  mature  fish. 
Mr,  Young  sent  numerous  specimens  for  Goodsir's 
inspection  and  preservation.  A  grilse  was  caught  on 
the  21st  of  June  going  down  to  the  sea  that  weighed 
9  lbs.,  into  the  fins  of  which  a  copper  wire  waa  twisted  ; 
when  the  same  fish  was  caught  on  the  5th  of  April  of 
the  following  year  it  weighed  1 4  lbs.  Another  that 
was  marked  on  the  9th  January  1842,  about  4  lbs. 
in  weight,  was  caught  on  the  14th  July,  and  weighed 
9  lbs.  Several  smelts  that  had  been  marked  by  cutting 
oflp  the  dead-fin  of  the  back  were  sent  in  their  grilse  state. 
The  first  of  these  smolts  grown  into  grilse  came  early  in 
the  season  and  w:is  only  small  in  size ;  a  second  was  5  lbs. ; 
a  third  waa  7  lbs.  The  numbers  forwarded  to  Edin- 
burgh Mr.  Young  hoped  would  satisfy  Goodsir  as  to  the 
growth  of  the  salmon  firom  the  smolt  to  the  grUse  and 
full  fish.  In  February  1843  quantities  of  spawn  were 
also  sent  to  Goodsir  for  examination  and  experiment. 
Dr.  Knox  and  others  had  sought  information  of  Mr. 
Young,  but  without  success,  as  he  wished  his  views  to 
remain  a  secret  till  he  could  furnish  more  abundant 
proofe ;  moreover,  he  was  partial  to  Goodsir  following 
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out  the  inquiiy  in  extenso,  and  dealing  honourably  by 
him ;  for  in  one  of  his  letters  he  says  to  Goodsir — 
"  You  have  the  right  end  of  the  tether,  if  you  hold  on 
fair."  The  various  specimens  John  received  were  sent 
off  to  his  brother  Harry  at  Anstrather  to  stuff  in  his 
usual  way  for  preservation — John  cautioning  him  to 
do  them  well,  as  so  many  people  were  interested  in  the 
business,  and  to  be  sure  to  keep  the  wire  in  the  fin. 
Considering  the  great  interest  attached  to  the  subject, 
it  is  remarkable  that  Gootlsir  made  no  use  of  Mr. 
Young's  strong  "  tether,"  and  that  he  left  no  papers  or 
memoranda  indicative  of  strengthening  it.  As  late 
as  the  27th  October  1855  Mr.  Young  asks  Goodsir  if 
he  had  written  anj'thing  on  the  history  and  habits  of 
the  salmon,  aa  he  had  promised  years  ago.  He  had 
thought  of  writing  on  salmon  and  fishes  in  general, 
and  frequently  visited  an  Edinburgh  fishmonger's  shop 
for  aid  to  his  work ;  but  this,  like  many  good  and 
useful  plans,  had  fallen  through  when  no  longer  pos- 
sessed of  health  and  strength  to  do  justice  to  his  in- 
tentions. 

Goodsir's  many-sided  nature  led  him  occasionally, 
and  not  always  wisely,  to  wander  from  his  own 
domain.  Not  content  with  the  enlargement  of  the 
"  cellular  theory,"  and  the  various  subjects  engaging 
his  attention  in  the  museum,  he  took  a  fancy  to 
chemico-physiological  inquiries,  and  hoped,  in  con- 
junction with  Dr.  George  Wilson,  to  give  a  course  of 
lectures  on  this,  an  almost  imtroddeu  field  since  the 
days  of  the  great  French  Revolution.     Possibly  his 
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thoughts  ran  in  the  direction  that  had  yielded  such 
large  promise  to  Lavoiaier,  Laplace,  and  Bichat.  For 
Lavoisier  not  only  created  chemistry,  but  explained 
the  nature  of  the  chemical  phenomena  in  organisms ; 
and  he  and  Laplace  were  the  first  to  show  that  the 
physico-chemical  actions  taking  place  in  living  bodies 
rested  for  their  manifestation  on  the  ordinary  laws  of 
physics  and  chemistry  ;  whilst  Bichat  crowned  the  edi- 
fice of  the  new  physiology  by  his  A  natomie  Genirah, 
in  which  he  sought  to  establish  for  each  special  tissue 
a  physiological  property  of  its  own.  Dr.  Wilson  was 
very  sanguine  as  to  the  results  of  a  co-operation  with 
Goodsir,  whom  he  styled  "  a  noble  fellow,  a  most  ex- 
cellent and  original  inquirer,  and  one  of  the  most 
amiable  and  lovable  of  men."  The  anatomist,  how- 
ever, did  not  find  time  to  carry  out  his  wishes ;  it  is 
doubtful  if  he  ever  made  a  beginning. 

His  contributions  to  the  dificrent  societies  in  Edin- 
burgh (1841-1844)  show  how  earnestly  he  laboured 
for  a  front  place  in  the  ranks,  hoping  by  all  laudable 
methods  to  put  himself  in  a  favourable  position  for 
any  more  lucrative  or  substantial  appointment  which 
might  cast  up.  One  of  these  contrii)utions  relating  to 
the  Sarcina  ventriculi  in  cases  of  pyrosis  or  "  water- 
brash  "—a  pretty  discovery  of  itself  for  any  man  to 
make — helped  to  disclose  much  that  hail  been  obscure 
and  enigmatical  in  digestion.  Tlic  perver.'jity  of  the 
stomachic  functions,  caused  by  the  presence  of  organ- 
isms which  no  gastric  juice  could  control,  was  viewed 
as  strangely  curious.      The  SarciJia  attracted   most 
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attention  in  England,  where  stomach  complaints 
disturb  the  gastronomical  "John  Bull,"  as  the  "sair 
head  "  does  the  plodding  Scot,  and  "  smotherings  about 
the  heart "  affect  the  Irish  Celt.  The  discovery  at- 
tracted many  by  its  novelty,  though  parasitical  growth 
had  for  some  time  been  a  matter  of  discussion.  In 
this  country.  Professor  Owen  (1832)  detected  the 
presence  of  a  greenish  vegetable  mould  in  the  lungs  of 
the  Phcenicopterus,  and  waa  led  to  infer  that  iuteruid 
parasites  embrace  entophyta  as  well  as  entozoa. 
Italian,  French,  and  German  observers,  and  notably 
Meynier,  Sclionlein,  and  Langenbeek,  had  wTitten  on 
parasitic  growths ;  and  Gruby  of  Vienna  (Valentin's 
Repertoriuni,  1841)  had  given  a  complete  history  of 
them,  bestowing  special  attention  on  the  crusts  of  the 
Tinea  favosa  made  up  of  Mycodcrmata.  Hughes  Ben- 
nett in  Edinburgh,  Rayer  and  Cazenave  in  Paris,  con- 
firmed Gniby's  views.  Mr.  George  Busk  gave  an 
excellent  review  in  the  Microscopic  Journal  (December 
1841)  of  all  that  had  been  done,  and  embodied  his 
own  researches  with  it,  so  that  p;iraaitic  formation  was 
one  of  the  questions  of  the  day  when  Goodsir  dis- 
covered the  stomachic  enemy.*  As  Sarctna  affects  all 
phases  of  life,  from  Lazarus  at  the  gate  to  Dives  in  the 
palace,  Goodsir  became  involved  in  a  large  amount  of 
correspondence  with  doctors  and  patients  soliciting 
information  and  curative  means.     The  history  of  the 

■  If  Edinburgli  was  first  mode  acquainted  with  tlis  S/ii-cina,  so  was  its 
PKUBieyhualJoumal  the  hiat  to  couyej  to  the  vior\d,  in  1S19,  Sir  J.  Uttscliera 
WBearches  on  the  hjTKi-Hulphitu* — salts  oF  anch  BigniBcanw!  in  coonteractiiij; 
the  paruite. 
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case  gave  ^i'tti  position  and  authority"  as  a  minute  and 
accurate  observer  in  little  explored  fields,  and  where 
natural  history  pursuits  afl'ordcd  light  to  strictly 
pathological  questions. 

In  May  1844  Goodsirwas  appointed  Demonstrator 
of  Anatomy  to  Professor  Monro.  In  October  1845 
he  fumiahed  the  curators  of  the  University  Museum 
with  a  long  report  of  the  progress  made  during  his 
period  of  office  as  their  assistant,  and  offi?ring  large  sug- 
gestions for  the  further  impi-ovement  and  application 
of  the  museum  to  the  wants  of  the  diffi^rent  medical 
professors  in  their  teachings.  Two  months  sub- 
sequently (December  1845),  on  the  resignarion  of  Mr. 
Mackenzie,  the  Medical  Faculty  appointed  him  the 
curator  of  the  entire  museum.  As  demonstrator  ajid 
curator  he  had  now  attained  an  excellent  position. 
During  this  session  he  gave  a  course  of  twelve  lectures 
to  the  Edinburgh  Philosophical  Institution  on  Human 
Physiology,  not  without  a  protest  beiug  made  by  Pro- 
fessor Monro  against  his  doing  so. 

The  work  done  by  GoodsLr  during  these  five 
laborious  years  (1840-45),  and  mainly  i-ecorded  in  the 
second  volume,  will  speak  for  itself,  and  no  doubt 
will  receive  a  just  interpretation  at  the  hands  of  men 
of  science.  His  papers  on  "  Centres  of  Nutrition  "  and 
"  Secreting  Structures "  are  among  the  most  valuable 
and  original  of  the  series.  In  the  fii-st-named  he 
awards  the  initiative  steps  and  discovery  of  the  parent 
cell  to  his  friend  Martin  Barry.  Hia  numerous 
observations,  extending  over  a  wide  range  of  glandular 
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gtxuctare,  fully  confirmed  the  idea  that  cella  are  the 
stmcturcs  which  perform  the  process  of  secretion,  and 
that  the  functions  of  nutrition  and  secretion  are  essen- 
tially alike  in  their  nature.  His  own  estimate  of  the 
paper  read  to  the  Royal  Society  of  Edinbijrgh  was 
conveyed  to  his  father  thus : — "  I  have  proved  in  it 
that  secretion  ia  exactly  the  same  function  as  nutrition, 
and  therefore  regulated  by  the  same  laws."  Goodsii^'s 
views  on  the  nucleated  cell  as  the  great  agent  in 
absorption,  nutrition,  and  secretion,  have  been  gener- 
ally accepted,  and  now  constitute  established  data  in 
the  science  of  physiology,* 

To  one  form  of  "nutritive  centres"  as  arranged 
both  in  healthy  and  morbid  parts,  he  gave  the  name 
of  "  a  germinal  membrane,"  of  fine  transparent 
character,  and  consisting  of  cells  with  their  cavities 
flattened,  so  that  their  walls  form  the  membrane  by 
cohering  at  their  edges,  and  their  nuclei  remain  in  its 
substance  as  the  germinal  centres.  This  was  a  new 
reading  to  Mr,  Bowman's  "  basement  membrane " 
("  On  the  Structure  and  Use  of  the  Malpighian  Bodies 
of  the  Kidney,  »fec."— P/ii7.  Trans.  1842).  Concerning 
this  "germinal"  of  Goodsir,  and  "basement  membrane" 
of  Bowman  much  variety  of  opinion  now  exists,  and  its 
existence  as  a  distinct  isolable  membrane  is  denied. 


•  See  the  article  "  Spcrotion,"  Ijy  Dr.  Ciirp«Dter,  in  the  Cyctupird-ia  of 
Aimtomy  and  PhytialBgy,  and  Dr.  Sharpey'a  mo«  excellent  liistory  of  general 
ajutomy,  constituting  the  introductory  clupter  of  Quain'a  Anatomy,  jointly 
edited  bj  himself  anil  Dra.  Tliomson  and  Cluland— by  far  the  beat  work  on 
biunBa  luiatomy  that  Iian  ever  fippiiircd  in  nn  Engliab  drcas,  and  most  creditable 
Ut  it*  dixtingniahcd  onlhon. 
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The  fibro-cc-llular  framework  of  the  kidney  as 
described  by  Goodsir,  or,  as  it  is  now  termed,  the  "  con- 
nective tissue,"  though  denied  by  Bome  observers,  has 
been  sul)sequontly  confii-med,  and  is  now  generally 
admitted,  Goodsir  abandoned  the  views  he  originally 
published  as  to  the  shedding  of  the  epithelium  from 
the  surfaces  of  the  intestinal  villi  daring  absoi-ption. 

The  observations  of  Owen,  Sharpey,  Weber,  Eeid, 
and  Dalrj-mple,  had  greatly  extended  our  knowledge 
of  the  structure  of  the  placenta  and  formation  of  the 
decidua,  more  especially  as  regards  the  enlargement 
of  the  follicles  of  the  uterine  mucous  membrane,  and 
the  on-angement  of  the  blood-vessels.  Goodsir  pur- 
Bued  these  inquiries,  described  several  modifications  in 
the  vascular  an-angements,  pointed  out  the  relation  of 
the  capillary  tufts  of  the  placental  villi  to  certain  cells 
which  he  described,  and  recorded  the  changes  which 
take  place  during  gestation  in  the  intcrfoUieular  portion 
of  the  uterine  mucous  memlwane.  With  these  ar- 
rangements Goodsir  associated  theoretical  opinions  in 
conformity  with  his  ideas  of  cell  function,  and  consi- 
dered that  the  placenta  performs,  as  is  always  admitted, 
not  only  the  function  of  a  lung,  but  also  that  of  an 
intestinal  tube. 

He  investigated  the  process  of  ulceration  in  arti- 
cular cartilage,  and  pointed  out  that  lesions  of  that 
tissue  resulted  from  changes  in  the  shape  and  size  of 
the  cartilage  corpuscles  with  multiplication  of  their 
nucleated  contenta  He  showed  that  the  destruction 
of  the  cartilage  might  take  place  not  only  at  its  free 
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nace,  but  by  tlic  passage  into  its  substance  of  nipple- 
shaped  vascular  and  cellular  processea  from  the  bone 
on  which  it  rests.  The  subsequent  very  extended 
series  of  observationa  of  Professor  Redfem  *  of  Belfast 
have  added  to  and  modified  our  knowledge  of  this 
subject.  He  considers  that  tlio  vascular  membrane, 
which  Goodsir  described  as  concerned  in  absorbing  the 
cartilage  and  causing  ulceration,  to  be  the  changed 
substance  of  the  cartilage  itself,  which  goes  on  to  form 
the  cicatrix.  He  also  directed  attention  to  the  changes, 
such  as  the  formation  of  fibres,  in  the  intercellular 
Bubstancc,  and  considers  that  ulceration  is  a  process  of 
molecular  disintegration  not  necessarily  a,ttended  by 
any  change  in  the  cells. 

With  rare  exceptions,  Goodsir  held  by  his  own 
views  of  the  cell  in  growth,  metamorphosis,  and  decay, 
and  with  great  tenacity,  as  if  heedless  of  those  who 
followed  him  in  the  same  path  of  inquiry  ;  and  be  was 
not  less  reticent  of  the  divewity  of  opinion  prevailing 
in  the  schools — a  diversity  approximative  to  the  quot 
Jtomines  tot  setUentite. 

*  rnifoBsor  Rodfoni  on  "  Anormitl  Nutritioa  In  Articular  CortilitgcB  " — 
{MmUhlgJouraal  of  Medical  Seimea.  1849-18S0). 


CHAPTER  VII. 

Content  for  the  Anatomical  Cliair — Calvinism  alanncii — Potato-H 

— HiH  system  of  Teaching  and  ila  Resnlta — Loved  bj  his  Claw — 
The  SUMcss  of  ilia  Pupils — Surgical  Practice — Veterinary  Rela~ 
tions  and  Agriculture. 

From  1842  onwards,  Jlr.  Goodsir  had  an  eye  to 
Monro's  Chair  of  Anatomy.  His  College  of  Surgeone 
lectures,  hia  contributions  to  different  societies,  and 
these  published  in  cxtenso,  or  in  an  abstracted  form  in 
the  medical  and  other  journals,  constituted  the  sign  d  la 
mode.  To  be  aye  doing  something  in  llteras  puhUcas 
referre  guided  "  Young  Edinburgh  "  in  its  professional 
look-out.  Each  observation  made  a  line  in  a  testi- 
monial, and  lengthy  testimonials  weighed  with  a  Town- 
Council  looking  for  pennyworths  of  labour,  as  offerings 
for  their  big-pennyworth  of  Univei-sity  pati-onage. 
His  list  of  publications  showed  a  fine  array  of  armoury 
for  the  professorial  contest.  As  anatomical  demon- 
strator and  cinator  of  the  museum,  Goodsii-  possessed 
a  footing  in  the  University  which  could  not  fail  to  ad- 
vance his  interests  on  the  retirement  of  Dr.  Monro 
Ciirly  in  the  spring  of  184(;.  He  was  first  in  the  field 
for  the  vacancy  ;  his  credentials  of  work  done  pi'eseuted 
no  less  than  twenty -seven  essays,  singly  or  jointly,  on 
human,  comparative,  and  morbid  anatomy ;  and  his 
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testimonials,  home  and  foreign,  were  unexceptionably 
guod.  There  were  other  camlidatea  averred  for  Monro's 
chair,  and  notably  the  name  of  Professor  Shai-pey  of 
London  was  mentioned.  The  presence  of  Sharpey  and 
Goodsir  in  the  field  deterred  Professor  John  Eeid  and 
some  others  from  applj-ing.  The  happy  relationship 
of  Sharpey  with  his  A  Ima  Mater,  bis  exalted  position 
in  the  metropolis  and  eminent  fitness  for  the  chair, 
were  fairly  adduced  by  his  friends  as  strong  claims 
in  his  favour,  and  considerately  use-d  in  the  hope  of 
withdrawing  Goodsir  from  the  contest,  particularly  as 
Sharpey's  best  friends  were  also  his.  On  being  made 
aware  of  what  was  expected  of  him,  Goodsir,  with  no 
small  emphasis,  declared  that  he  would  not  yield  his 
claims  to  any  man  in  Britain  except  Professor  Owen, 
and  that  he  would  stand  or  fall  on  his  own  merits. 
With  tbe  bold  son  of  Fife  it  was  ant  Casar,  aut  nulhis. 
As  Dr.  Sharpey  was  not  the  man  to  present  himself  in 
humble  suit  to  a  Town-Council,  and  use  flattering 
unction  to  consequential  "  Baillies,"  his  friends  with- 
drew his  name  from  the  contest  some  time  before  the 
election. 

Whilst  matters  were  still  sub  judice,  a  smothered 
feeling  existed  that  Goodsir  was  not  quite  orthodox,  or 
at  any  rate  not  very  demonstrative  of  liis  religious  be- 
lief. As  one  of  his  competitors  stood  high  with  the 
evangelical  community — and  this  went  for  a  great  deal 
in  a  city  that  prided  itself  on  its  Calvinism — Goodair 
had  to  bestir  himself  in  other  .walks  than  the  scientific 
to  prove  his  fitness  for  anatomical  teaching.     There 
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was  nothing  new  in  this  covert  attack  upon  a  man  of 
philosophic  chiiracter;  the  practice  is  as  common  as 
the  rising  of  the  sun,  Beligious  bigotry  has  ever 
shown  a  fear  or  jealousy  of  scientific  research  question- 
ing divine  rights  and  ecclesiastical  prestige.  The  know- 
ledge of  common  things,  or  the  devices  for  acquiring 
money-hoards,  no  matter  how,  can  pass  current  as  un- 
exceptionably  Christian ;  but  the  science  that  looks  to 
the  heavens  above,  or  to  the  earth  beneath,  or  the 
arcana  of  life  in  its  myriad  forms  around,  has  too  often 
had  hard  lines  assigned  its  culture,  or  rather  its  cul- 
tivators. To  appease  the  Gods,  Socrates  had  to  seek  his 
quietus  in  the  poisoned  cup ;  to  avoid  the  thunderbolts 
of  the  "  Infallible  Church,"  Galileo  had  to  recant  his 
belief  in  nature's  unalterable  physics ;  and  so  the  world 
has  gone  on  from  the  man-God  exactions  of  Nilotic 
Thebes  to  the  evangelical  persecutions  of  these  latter 
days.  It  was  not  enough  for  Goodsir  to  prove  hia 
philosophy  and  morals ;  he  must  show  a  clean  bill  of 
oj-thodoxy,  or  go  to  the  lazar-house  of  a  perpetual 
quarantine.  Tests  not  truth,  Westminster  Confessions 
and  not  scientific  capacities,  ruled  the  patrons  of  the 
University,  even  in  the  appointment  to  a  strictly  sci- 
entific proffcasorship ;  and  they,  as  a  Town-Council, 
were  but  the  reflex  of  a  Scottish  feehng  of  disquietude 
as  to  philosophy  in  its  relations  to  revealed  religion. 
"  The  Institutes  of  Medicine  "  choir — closely  allied  to 
the  anatomical  one — had  been  contended  for  in  Edin- 
burgh only  a  few  years  previously  by  men  of  undoubted 
eminence ;  but  the  Unitai-ian  physiologist,  now  vice- 
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presideiit  of  the  Koyal  Society,  London,  could  not  get 
a  eingle  vote — perhaps  he  blesaed  himself  that  ho 
escaped  the  fate  of  Servetus ;  and  the  pious  Quakctj 
though  his  claims  were  largely  European,  had  to  with- 
draw from  the  compromising  and  indefensible  requisi- 
tions of  "  Teste  "  and  "  Oatha  "  I  In  Goodsir's  case  no 
harm  arose ;  he  was  a  Presbyterian  of  the  Established 
Church,  and  sound  to  the  core  of  Scottish  beliefs,  and 
more  partial  to  the  Bible  than  vast  numbers  of  its 
teachers,  of  whom  he  complained  for  their  scanty  use  of 
the  "  Book  "  in  public  worship.  On  the  day  of  election 
to  the  anatomical  chair,  Mr.  Goodsir  obtained  22  votes, 
and  Dr.  Handygide  1 1  votes. 

In  January  1846  Goodsir  communicated  a  paper 
to  the  Royal  Society,  London,  "  On  the  Supra-Renal, 
Thymus,  and  Thyroid  Bodies,"  that  was  read  by  Pro- 
fessor Owen ;  and  on  the  11th  June  he  was  elected  a 
Fellow  of  the  society.  It  was  said  that  his  application 
for  the  honour  of  a  seat  in  the  Royal  Society  was 
signed  by  the  most  eminent  anatomists  and  naturalists 
of  the  day.  He  does  not  seem  to  have  done  anything 
for  "The  Royal"  after  obtaining  its  fellowship,  and  his 
visits  to  the  metropolis  were  by  no  moans  frequent. 

The  potato-blight  that  so  frightfully  ravaged  the 
crops  of  Great  Britain  and  Ireland  from  1845  to 
1847,  and  brought  famine  and  fever  to  the  land,  was 
of  too  grave  an  import  to  escape  GJoodsir's  attention. 
He  studied  and  read  a  paper  on  the  subject  to  the 
Botanical  Society  of  Etlinburgh  (Februiiry  12,  1846) ; 
an  abstract  of  it,  and  the  discussion  thereon,  is  to  be 
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found  in  the  Annals  of  Natural  Eistorij,  vol.  xvii. 
p.  275    (1846).      Goodsir  looked    upon   the   potato- 
disease  aa  an  epidemic,  and  that  there  was  a  general  1 
resemblance   between    the  rise  and   progress  of  epi- 
demics and  the  appearance  or  non-appearance  of  fungi  J 
from  season  to  season.      From  this  analysis  Goodsi*^ 
conceived  that,  in  attempting  to  explain  the  nature  of  " 
the  potato-disease,  the  fungi  in  the  diseased  tubers 
should  not  be  overlooked.      He  held  that  the  brown  . 
matter  met  with  in  the  diseased  potato  was  organic ;  | 
his  belief  being  based  upon   its  peculiar  forms  and  ' 
position  in  the  cells. 

On  attaining  the  chair  of  the  Monros,  the  pedestal 
of  his  highest  ambition,  Goodsir  looked  forward  to  the  ' 
revival  of  the  anatomical  school,  to  its  being  made  I 
worthy  of  the  exalted  position  that  characterised  it  1 
during  the  regime  of  the  Monros  2'>^i'>^iis  et  secundua, 
and  more  worthy  still  of  the  advancing  progress  mark- 
ing biological  science  in  his  own  times.    To  extend  the 
basis  of  his  distinguished  predecessors,  and  to  improve 
the  superatructure  of  Barclay  and  Knox,  influenced 
Goodsir's  thoughts  from  the  day  he  entered  upon  his 
professorship  to   the    last   session   of  his   occupancy. 
Standing  in  the  main  vestibule  of  the  .^Eaculapian 
temple,    and  vested  with    the   rcsponsibiUty  of  pre- 
paring   the   minds  of  the   novitiates  for  the   higher 
cultus  of  mecUcine  within,  he  felt  the  gravity  of  hia 
position,  and    sought,  with    all    the  ferviditj-  of  hia 
nature,  to  exalt  anatomy  as  a  science,  and  to  make  his.  j 
prelections  fresh,  practical,  and  suggestive. 
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Whilst  climbuig  up  the  steep  of  liia  anatomical 
Olympus,  lie  gladly  laid  hold  of  every  aid  to  the 
ascent ;  but,  on  obtaining  the  chair,  he  was  much 
more  wary  aud  greatly  less  discursive  with  his  pen, 
as  if  afraid  of  lessening  the  fame  of  his  position  by 
hazarding  the  publication  of  anything  rash  and  specu- 
lative. He  was  now  more  solicitous  about  the 
completion  and  perfection  of  his  researches  tlian  the 
number  and  variety  of  his  papers.  Now  and  then  he 
contributed  to  tlie  arcliives  of  the  Royal  Society  of 
Edinburgh  and  the  British  Association ;  but  these 
public  appearances  were  to  be  viewed  as  manifesta- 
tions of  liis  ability  to  cope  with  the  higher  problems 
of  his  science,  and  to  show  that  the  successor  of  the 
Monros  could  hold  his  own  in  the  advancing  tides  of 
a  newer  philosophy. 

Anatomical  teaching  now  became  the  predominant 
fact  in  Goodsir's  mind,  and  he  longed  to  make  it 
consonant  ^vith  the  march  of  the  science,  so  as  to  place 
his  pupils  on  the  boundary-line  of  modern  thought 
and  discoverj'.  His  fii'st  aim  was  the  extension  and 
improvement  of  the  dissecting-rooms,  which  he  placed 
under  the  superintendence  of  an  active  staff  of 
demonstrators  and  assistants.  His  experience  of  the 
Edinburgh  school  made  him  alive  to  the  fact  that 
much  of  his  success  as  a  professor  would  be  dependent 
on  the  character  and  amount  of  instruction  afforded 
his  pupils  in  the  practical  anatomy  course,  Having 
organised  a  thoroughly  good  s)'stt;m  of  teaching  de- 
scriptive and  surgical  anatomy,  he  felt  the  need  of 
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making  the  structural  or  hiatologieal  part  of  his  lectures 
equally  complete.  This  he  aecompliahed  not  merely 
by  an  exposition  in  words,  or  by  the  aid  of  diagrams  of 
the  minute  anatomy  of  the  tissues,  but  by  demonstrating 
the  structures  or  tissues  under  the  microscope — the  only 
true,  nay  essential  mode. 

His  partiality  for  the  "  Tutorial  System  "  in  full 
force  in  the  English  Universities,  and  viewed  by  him 
as  an  important  adjunct  to  the  professor's  teachings, 
made  him  solicitous  to  try  a  similar  mode  of  preparing 
his  pupUs  for  the  higher  studies  of  anatomy.  By  this 
system  of  instruction  he  proposed  (1.)  To  afl'ord  a 
more  favourable  opportunity  of  seeing  and  examining 
the  structures  exhibited  and  described  in  the  public 
lectures  on  anatomy  ;  (2.)  To  facilitate  the  attainment 
of  more  precise  information  than  can  usually  be  pro- 
cured from  a  lecture ;  and  (3.)  To  assist  the  student 
in  keeping  up  with  the  public  lectures,  so  that  he  may 
not  fall  behind  the  progress  of  the  course.  His  com- 
plete course  consisted  of— ls(.  His  lectures  on  auatomy, 
in  which  the  structure  of  the  body  was  systfimatieally 
described  ;  2d,  Anatomical  demonstrations  by  his  chief 
assistant,  in  which  the  body  was  demonstrated  topo- 
graphically, and  from  the  surface  inwards ;  and  3d, 
Practical  anatomy  under  the  superintendence  of  the 
professor  and  his  demonstrators. 

It  took  him  five  years  to  organise  his  plans.  His 
system  of  teaching,  when  completed,  came  to  be  looked 
upon  as  the  best  that  ever  regulated  the  anatomical  de- 
partment of  any  British  univeraity  or  medical  school. 
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For  a  time  he  conducted  the  microscopic  demonstrations 
himself.  Or.  Drummond,  the  author  of  the  "article 
"  Sympathetic  Nei-ve  "  iii  the  Cychpiedia  of  A  natomy 
and  Physiology,  was  his  first  assistant  to  be  entrusted 
with  the  duty,  and  for  eleven  years  (1856-67)  the  course 
was  conducted  by  Mr.  Tumer^the  present  professor 
of  anatomy.  Goodsii-  looked  upon  the  demonstrations 
of  tissues  not  as  a  separate  subject,  but  as  a  depart- 
ment of  anatomy  constituting  an  essential  part  of  his 
course.  Perfect  teaching  was  his  great  aim,  and  this 
he  believed  and  often  emphatically  expressed  could 
only  be  accomplished  by  employing  the  microscope. 
It  was  this  feeling,  no  doubt,  which  induced  him  to 
place  on  the  first  page  of  his  "  Dissecting-Eoom  Notc- 
Book  "  the  Horatian  maxim — 

"  Segniua  irritant  animos  demissa  per  aurem, 
Quam  qua)  sunt  oculis  eubjecta  fiilelibus,  et  qiue 
Ipse  sibi  tradit  Spectator." 
His  systematic  teaching,  marked  by   conciseness 
and   method,   was  well  calculated   to  call  forth  the 
energies  of  the  student ;  and  each  year  afforded  larger 
and  larger  proofs  of  its  entire  success.      There  was 
nothing  wanting   in  his  system  of  instruction,  and 
nothing  better  had  been  offered  than  the  Goodsirian 
mode  of  furnishing  the  anatomical  mind  with  a  high 
standard  of  knowledge  both  theoretical  and  practical. 
As  a  lecturer,  Goodsii-  appeared  less  happUy  endowed. 
He  had  no  smartness  of  manner,  no  captivating  cour- 
tesy, no  rhetorical  flourish,  to  win  the  favours  of  a 
class,  yet  no  professor  was  more  popular  in  the  Uni- 
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versity,  or  had  so  many  attached  pupils.  It  is  true 
that  he  had  the  advantage  of  having  them  around 
him,  and  knowing  many  of  them  personally  in  the 
rooms ;  but  it  was  in  proving  his  thorough  fituesa  for 
his  ofEce,  and  hia  painstaking  eflbrts  to  indoctrinate 
their  minds,  that  won  him  the  confidence  and  high 
esteem  of  his  students.  They  looked  upon  him  as  a 
master  of  his  art  and  a  philosopher  in  science.  They 
were  first  led  to  believe  in  him,  then  they  came  to 
admire  and  love  him.  His  slngleneas  of  purpose,  hia 
devotion  to  duty,  hia  conscientious  wish  to  elevate  the 
thought  of  his  pupils  and  to  promote  the  interests  of 
the  university  at  large,  were  deserving  of  all  praise. 

In   aiming   at   distiuctness,  and  a   rigid  demou- 
stration  of  the  anatomy,  a  formality  or  prceiseness  mi 
generis  became  a  dominant  feature  in  Goodsii-'s  lec- 
turing.    He  was  fond  of  treating  his  subject  in  a  -"^ 
series  of  propositions,  and  in  a  way  that  recalled  the  I 
inexorable  logic  and  precise  style  of  the  Scottish  meta-t  i 
physician  of  a  bygone  day,  ■without  flow  of  language  I 
or  any  special  diversion  or  enlivenment.      In  mani- 
festing his  earnestness,  directness,  and  completeness — 
his  three  great  attributes  as  a  teacher — it  may  be  said 
that  neither  rhetoric  nor  poetic  brilliancy  could  much 
avail  him ;  it  was  othenvise  with  Knox  in  his  histori- 
cal flights.     Though  imperceptible  to  others,  GoodsirJ 
was  not  without  a  vein  of  poesy  mingled  with  a  large! 
(Esthetic  feeUng   that  enhanced   the  beauty  of  fonaj 
in  his  eyes,  and  rendered  more  patent  the  lovelinesBl 
and  adaptation  in  the  mechanism  and  physiological! 
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operations  in  the  varied  structures  of  organisms.  Of 
the  imaginative  and  ideal  he  had  a  larger  share  than 
he  ever  ventured  to  express  publicly,  even  when  treat- 
ing of  Bubjecta  capable  of  being  illuminated  by  a 
lively  sentiment.  But  he  stuck  close  to  his  technical 
teaching  and  his  teleological  doctrines.  Berkeley  and 
Coleiidge  but  rarely  gained  a  Goodsir  utterance ; 
Shakespeare  and  Milton  never  crossed  hia  path.  As  a 
matter-of-fact  person,  he  continued  the  even  tenor  of 
his  way,  and  seldom  entered  the  arena  of  debate  or 
controversial  disputation.  The  mai-ked  exceptional 
instance  to  this  equanimity  of  purpose  was  his  buck- 
ling on  the  armour  of  orthodoxy  to  counteract  the 
threatened  inroads  of  human  science  upon  the  domain 
of  hia  infaUible  Pneuma.  In  protesting  against  the 
new  doctiines  or  hypotheses  quoad  man's  origin  and 
place  in  nature,  he  came  forth  in  the  strength  of  the 
Psalmist  of  old,  not  however  in  the  language  of  Eastern 
imagerj',  but  in  bold  Scottish  vernacular,  admitting  of 
no  compromise.  There  was  not  a  shadow  of  doubt  in 
Goodsir's  mind  as  to  the  teachings  of  science  guiding 
man  to  the  borders  of  a  higher  region,  and  the  standaixl, 
which  he  held  aloft,  was  inscribed  Divine  Revelation, 
and  no  surrender. 

Holding  himself  to  he  a  guardian  of  his  pupils, 
and  showing  a  kindly  interest  in  their  well-doing,  his 
teachings  imperceptibly  diffused  a  beneficial  influence 
over  the  great  majority  of  them,  and  in  other  walks 
than  the  strictly  anatomical.  He  possessed  the  faculty 
of  inspiring  others  with  his  own  enthusiastic  love  of 
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science ;  hence  the  good  results  attending  Ha  precept 
and  example.  Previous  to  Goodsir's  time  in  the  . 
University,  few  medical  students  had  fonned  a  taste 
for  biological  science  beyond  the  requirements  of  phy- 
siology to  illustrate  the  theory  and  practice  of  their 
art.  He  awakened  a  new  feeling  by  making  hia  ana- 
tomical teachings  bFoader  and  more  comprehensive,  by 
a  constant  recurrence  to  comparative  anatomy,  and 
80  gave  a  direction  zoological -wards  to  numerous 
graduates  of  the  University.  A  great  change  was 
wrought  in  this  respect ;  before  the  yeai-  1850, 
"  Theses  "  on  anatomical  subjects  were  rare,  if  not  ex- 
ceptional, but  after  Goodsir's  system  of  tuition  came 
into  operation,  they  ranked  with  the  more  common 
themes.  His  favourite  pupils  obtained  either  honorary 
distinction,  or  the  gold  medals  awarded  by  the 
University  for  the  best  Theses ;  and  many  were  no 
doubt  led  by  his  encouragement  to  make  a  position  in 
the  world  of  medicine.  A  few  of  his  pupils  imbibed 
his  natural-history  feeling,  and  pursued  zoology  with 
great  enthusiasm.  In  proof  of  Ids  success  in  imbu- 
ing hia  pupils  with  that  love  of  science  that  marked 
his  own  career  as  teacher  and  museum  conser- 
vator, it  may  be  noted  that  no  less  than  four  of  Ids 
young  assistants  obtained  appointments  in  the  Hun- 
terian  Museum  of  the  Royal  CoUegc  of  Surgeons, 
London^viz.  Hallett,  Lizars,  Drummond,  and  Petti- 
grew.  Goodsir  was  in  the  habit  of  altering  his  sys- 
tematic course  of  lectures  each  year.  Unlike  other 
teachers,  he  could  not  go  over  the  same  ground  two 
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in  sucecasion,  and  so  spare  his  energipa ;  but 
always  sought  for  a  new  exposition  of  the  matter  on 
hand ;  thia  variety  had  a  refreshing  effect  upon  those 
who  attended  two  courses  in  succession. 

He  commenced  hia  first  winter  session,  1846-47, 
with  a  class  of  275  students,  which  number  gradually 
increased,  so  that  in  1852-53  (the  year  before  his 
illness  obliged  him  to  go  abroad)  it  numbered  368. 
On  his  return  the  numbers  were  somewhat  diminished, 
but  in  1860-61  it  had  reached  354  students  ;  about  a 
similar  number  would  be  enrolled  by  the  second 
Monro  at  the  dawn  of  the  century  ;  whilst  Dr.  Knox 
had  one  year  the  unrivalled  class  of  504. 

In  1S45,  when  demonstiator  of  anatomy,  he  inti- 
mated that  he  had  "  A  System  of  Dissections  "  in  the 
pre^.  This  promised  work  was  to  form  a  "  Dissecting 
Manual,"  to  be  issued  in  parts,  and  with  plans  or  simple 
outline  drawings  as  guides  in  each  stage  of  dissection, 
die  whole  to  form  a  progressive  series  of  studies  for 
the  Practical  Rooms.  Several  years  elapsed  before  he 
made  a  start,  and  then  only  to  the  extent  of  a  few 
pages  and  no  more.  To  issue  a  work  entitled  "  Studia 
Zoominica,  l,»y  Members  of  the  Anatomical  Establish- 
mentof  the  Universityof  Kdiuburgli/'wjisone  of  his  ))ro- 
jects  for  stimulating  the  ardor  scicutifB  of  those  svroimd 
him  in  1860  ;  it  was  among  the  last  efforts  of  his  fer- 
tile brain  to  exalt  the  character  of  his  class  and  the 
fame  of  his  University. 

The  more  intelligent  members  of  the  anatomical 
class  have  always  spoken  in  exaltation  of  the  philoso- 
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phic  teacHnga  of  the  professor,  and  maintained  l^sd 
his  published  writings  afforded  no  clue  to  his  orj 
toacliing,  and  the  beneficent  operations  of  his    ow 
mind  over  those  of  his  audience.     His  lectures  wei 
like  finished  work  fi'om  a  master's  hand  ;  it  was  an  i 
tellectual  treat  to  see  the  building  up  from  day  to  c 
of  a  beautiful  scientific  structure  upon  an  anatomical 
basis.     His  teaching,  like   true  art,  embellished   and 
adorned  his  work ;  and  of  the  youths  who  crowded  iit 
hundreds  to  hia  anatomical  fane,  not  a  fractional  pai 
of  their  numbers  found  fault  with  his  ministrations  g 
whilst  the  large  majority  seem  to  have  been  inspir 
by  the  constancy  of  purpose  and  love  of  science  t 
possessed  the  Goodsir  breast. 

The  dissecting-table  was  Goodsu''s  place ;  there  ] 
impersonated  the  diligent  inquirer  and  true  leam^ 
After  a  full  demonstration  of  a  region,  he  kept  tumina 
over  the  parts  of  the  anatomy  as  if  the  very  hand 
of  them  would  respond  to  his  interrogations  of  nature. 
His  head  and  hands  always  worked  together.     When 
his  mind  was  absorbed  in  close  investigation,  nothing 
disturbed  him  —  like   Lacnnec  at  the   bedside   of  i 
patient  diagnosing  the  delicate  bj^it  or  rdle,  dc^itfl 
the  crowds  of  students  and  the  noise  of  sabots  alooj 
the  brick  floors  of  the  hospital-wards.     No  one  knew 
human  myology  bettor    than   Goodsir;  yet  in  1843J 
he  solicited  the  writer  to  get  him  an  adult  male  forthd 
piirpose  of  making  a  complete  dissection  of  the  musclca^a 
so  as  to  study  the  functions  and  relations  of  these  1 
surgery  and  comparative  anatomy.     As  lately  as  tin 
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autumn  of  1853  he  diaaected  a  fiue  musculiir  subject,* 
and  took  casta  of  the  different  layers ;  these  casta  arc  in 
the  anatomical  museum,  and  constitute  a  complete 
series.  Thus  he  continued  a  student  through  life, 
even  of  forms  considered  of  commonplace  note  in  the 
economy ;  to  him,  however,  the  muaclea  were  viewed 
as  capable  of  a  higher  interpretation  than  had  hithei-to 
been  assigned  them.  In  showing  a  strong  bent  in  some 
direction.'*,  it  implied  no  uiUTOwed  gi'omid  or  belief ; 
special  structures  were  but  the  starting-points  to  the 
occupancy  of  a  larger  field  of  investigatiou,  and  the 
attainment  of  a  broader  gcneraUsation  in  his  science. 
He  loved  his  art  for  his  ait's  sake,  and  longed  to  apply 
his  science  for  the  science  and  the  truth's  sake. 

Brought  up  to  physic  from  his  teens,  and  being 
early  initiated  in  its  practical  departments,  he  all  along 
desired  to  be  engaged  in  the  active  pursuit  of  his  pro- 
fession; and  as  his  own  powers  were  enlarged  and 
strengthened,  John  Hunter,  the  anatomist  and  surgeon, 
became  more  and  more  his  ideal  and  historic  example. 
In  hifl  letters,  in  bis  conversation,  and  not  less  in  his 
anatomical  teachings,  there  was  a  clear  declaration  in 
favour  of  practice  as  the  aim  and  purpMt  of  medical 

■  Thi*  subject,  tho  body  of  an  Edinburgh  carter  of  iiiU!iiiiel7wliisVyhflWts, 
who,  in  a,  dnickeji  state,  full  from  liia  CArt  and  dit<l  on  tbi>  spot,  rcraiuouil  (nv 
from  decomposition  daring  thirty  days  of  a  hot  AuRiist  I  Goo<l<<ir  teas  muili 
Mraek  with  the  fact,  conBidering  tho  mode  of  deatb  of  the  person.  Htid  the 
whi^j  tikoQ  during  life  proved  on  itiitiBn^K  poll  moricm  t  The  cbk  is  in- 
teresting in  connection  with  the  detection  of  frco  nkohol  in  the  brain  of 
dmnksrda  by  Dr.  John  Teiey  {Graduation  Theaia,  Edinburgh  1838),  now  the 
dirtiugniahcd  Profiasor  of  Metallurgy  at  tlie  School  of  Minoa,  Jennyn  Street, 
London. 
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education.  In  the  spring  of  1843,  addresaing  liis  bro- 
tlier  Hany,  then  pushing  forward  in  science  beyond 
most  persons  of  his  age,  he  admoniaties  bini  not  to 
overlook  practice  ;  for  though  one  man  only,  as  far  aa 
he  knew  (John  Hunter),  ever  combined  science  and 
practice,  it  was  to  be  done  by  self-command  and  early 
rising — the  latter  being  a  sine  qua  non  to  eminence 
in  scientific  medicine.  He  pointed  to  Dr.  Abercrombie 
of  Edinburgh — "  a  perfect  clock,  as  rich  aa  a  Jew,  and 
a  great  physician  besides."  During  this  year  he  talked 
of  a  house  in  the  New  Town  for  practice  purely  ;  and 
in  1847,  when  he  took  up  his  residence  in  George 
Square,  he  did  not  hide  his  aspirations  to  become  a 
consulting  surgeon.  He  viewed  practice  in  its  broadest 
relations  as  a  means  of  research,  and  of  greater  or  more 
immediate  usefulnees-  as  a  co-operator  with  science, 
joining  with  it  a  complete  circle  of  medical  training 
which  it  behoved  a  teacher  in  high  position  like  him- 
self to  expoimd  and  inculcate.  He  beUeved  that  ana- 
tomy, physiology,  and  pathology  could  never  be  ad- 
vanced in  a  proper  way  without  the  daily  consideration 
and  treatment  of  disease.  Referring  to  personal  consi- 
derations in  1843,  he  thought  that  the  Goodsir  family 
of  doctors,  having  been  eighty  years  in  the  cast  of  Fife, 
shoiild  be  transplanted,  and  that  his  brothers  Harry 
and  Archie  should  settle  down  with  himself  in  Edin- 
burgh, where  they  would  form  a  "  formidable  tiio." 

After  these  hopes  of  family  centralisation  had 
vanished,  Goodsir  was  no  less  desirous  for  his  favourite 
conjunction — the  teaching  of  science  illustrated  by 
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practice.  As  few  professors  iu  the  Scotch  universities 
have  private  meaus  apart  from  the  cmolumeuts  of 
office  to  carry  on  scientific  pursuits  efficiently,  Gootlsir's 
adhesion  to  practice  was  of  twofold  aim.  To  uphold 
the  chair  of  anatomy  as  he  began  and  carried  on  its 
management  from  first  to  last  was  exceedingly  heavy 
upon  his  purac,  and  aa  the  wider  range  of  scientific 
research  could  only  be  accomplished  by  an  addition  to 
hia  income,  he  wished  to  strengthen  hia  hands  by  other 
professional  means.  Practice  also,  by  withdrawing 
him  from  too  rigid  a  pursuit  of  science,  would  have 
been  a  healthful  and  useful  relaxation  of  the  highest 
import  Above  all  other  considerations,  however,  in 
his  eyes  was  the  command  of  wards  in  a  surgical 
hospital  to  enable  him  to  lUuatrate  hia  professorial 
teaching,  and  to  make  it  more  largely  efficient  and 
beneficial  to  the  interests  of  his  class.  With  these 
established  data  in  liis  mind  he  applied  for  the  first 
vacancy  of  assistant- surgeon  iu  the  Royal  Infii'maiy  of 
Edinburgh*  in  1848,  but  unluckily  did  not  obtain  it. 
He  was  much  disappointed,  and  so  expressed  himself 
to  the  managers  of  the  institution,  whom  he  believed 
to  have  acted  on  a  foregone  conclusion  rather  than  on 
the  merits  of  the  applicants.  An  obstacle  had  been 
thrown  iu  hh  way  when,  as  he  thought,  there  was 
room  for  all  the  labourers  in  the  field,  if  a  true  gene- 
rosity and  foresightedness  for  ultimate  good  had  pre- 
vailed iji  the  decisions  of  the  governing  body.     The 

"  lie  liwaioie  n  Fellow  of  Hib  Royal  Ccillegc  of  Suiigeons  this  year  (18*8t, 
a  ill  probsbility  to  provi'lc  liimstlf  n  itli  tin-  Tiefilliil  iiualiBciitioii  of  lio«pilnI 
urgnoii  Iu  Uir  Royal  lufliiiinry 
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Goodsir  medical  inheritance  of  eighty  years,  the  John 
Hunter  ideal,  or  that  of  Monro  secundus,  his  personal 
ambition  to  become  a  great  surgeon,  the  good  and  ad- 
vancement of  the  medical  school,  and  all  the  cherished 
hopes  of  a  large  and  exultant  promise,  were  scattered  to 
the  winds  by  this  refusal  of  his  services  in  an  institution 
that  he  could  not  have  failed  to  benefit.  Sensitive  to  a 
degree,  he  keenly  felt  what  appeared  to  him  to  have 
arisen  from  a  narrow-minded  opposition,  and  from 
that  day  eschewed  all  relations  with  the  Edinburgh 
Infirmary. 

In  1848  Goodsir  became  a  member  of  the  Highland 
and  Agricultural  Society,  and  for  many  years  acted  as 
chairman  of  the  veterinary  department,  and  assisted  at 
the  annual  examination  of  Professor  Dick's  pupils  for 
the  veterinary  surgeon's  diploma.  He  used  to  be 
frequently  consulted  on  strictly  agricultural  matters ; 
thus  the  Marquis  of  Tweeddale  (June  1855)  wished 
his  opinion  on  the  feeding  qualities  of  turnips  that 
were  known  to  contain  90  per  cent  of  water  in  their 
composition.  The  Marquis  had  di-a\vn  oJ0F  25  per  cent 
of  the  water,  and  found  that  cattle  ate  the  turnips  with 
the  same  relish.  Goodsir,  viewing  the  turnips  as  arti- 
ficial food — grass  being  the  natural  aliment  of  the  ox — 
advised,  as  Flourens'  experiments  in  feeding  sheep 
with  caiTots  reduced  to  a  fine  pulp  indicated,  the 
crushing  of  the  turnij)  into  a  pulp,  in  the  expectation 
that  it  would  pass  to  tJie  third  or  fourth  stomach  and 
save  the  chewing  of  the  cud.  The  water  he  did  not 
object  to,  as  it  might  be  necessary  for  the  economy  of 
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Ee  animiil.  He  had  studied  the  horse  as  cai-efully  aa 
any  vett-rinarj'  surgeon,  and  rejoiced  in  a  fine  animal, 
such  as  the  Ai-abLoo  he  got  fi:om  the  Duke  of  Hamilton 
and  petted  for  years.  Speaking  of  horaea  one  day  to 
Mr.  Turner,  he  said—"  I  love  the  horse ;  I  love  the 
horse," — laying  great  stress  on  the  word  love,  and  then 
added  without  any  pause — "  I've  dissected  hiin  twiee." 
It  was  a  new  mode  of  showing  love  for  a  beast,  and 
the  remark  on  this  head  was  a  genuine  Goodsirian 
declaration.  In  March  1849  he  presented  a  cast  of  the 
dissection  of  a  horse  to  the  Royal  Institution  in  Edin- 
burgh, and  received  the  thanks  of  the  directors  for  a 
work  "  executed  with  so  much  spirit,  and  capable  of 
being  of  so  much  value  anatomically  to  students." 
His  last  appearance,  in  1866,  as  president  of  the 
annual  examination  of  the  candidates  for  the  veterinary 
diploma  was  a  terrible  effort,  and  each  night  he  returned 
home  quite  exhausted ;  and  this  ended  in  one  of  his 
most  severe  attacks  and  a  prostration  of  strength  for 
weeks. 


Zixilogical  Studiee  —  Lectures    on    Comparative   Anatomy - 

Opinions — The  jEslhelic  Club — Defence  of  Anatomy — Lecture* 
for  Jomeaon — 111  Health — On  the  Continent — Joint* — Nerves. 

Zoology  as  a  science  seems  to  have  found  but  few 
cultivators  in  Britain  after  the  death  of  John  Hunter, 
or  they  were  non-demonstrative  of  their  labours,  seeing 
that,  with  tbo  exception  of  Yarrell,  MacgiUivray,  and 
others  in  special  walks,  the  fourth  decade  had  dawned 
before  the  general  works  of  Professors  Grant  and 
Kymer  Jones  on  comparative  anatomy  were  published  in 
England.  France  was  rich  in  her  Daubentons,  Cuviers, 
and  St.  Hilaires ;  and  Germany  ranked  with  France 
in  the  number  of  her  monographs  .and  periodicals 
devoted  to  natui'al  history.  England  had  been  more 
disposed  to  look  at  anatomy  as  a  means  to  an  end — 
medical  practice — than  aa  a  science  in  its  broader 
philosophical  relations.  Goodair  may  be  said  to  have 
started  with  the  fresh  start,  and  grown  up  with  the 
strong  growth  of  comparative  anatomy ;  he  appeared 
at  a  time  when  individual  effort  could  readily  assert 
ita  claims,  and  when  there  was  a  dearth  of  workers  in 
a  countiy  rich  in  opportunities — rich  in  seas,  rivers, 
and  untjuarried  palteontology.  His  early  love  for 
zoology  never   waned,  but  rather  iuei'eased  with  ad- 
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vancing  years.  In  Fife,  fishes  and  molluscs  engaged 
a  good  deal  of  bis  attention ;  in  Edinburgh,  his  zoolo- 
gical studies  were  as  widely  divergent  as  the  extremes 
of  monads  and  monkeys.  In  the  midst  of  this  variety, 
however,  the  Knox  indoctrination  became  visible  in 
his  investigations  of  the  Cetacea,  Salmonidce,  and 
Clupeid<e,  of  which  there  were  abundant  supplies  in 
the  Scottish  seas  and  estuaries.  At  one  time  Goodsir 
talted  of  writing  a  monograph  ou  the  Cetacea,  and 
this  idea  was  entertained  on  the  Continent,  as  the 
naturalists  of  northern  Europe  frequently  interrogated 
him  on  the  history  and  structure  of  these  mammals. 
If  the  Cetacea,  inter  alia,  engaged  the  earlier  years  of 
his  professorship,  electrical  fishes  came  to  be  of  greater 
import  to  liim  in  his  meridian.  He  spared  neither 
money  nor  pains  to  obtain  these  rarer  treasures,  and 
as  his  pupils  were  scattered  over  the  globe  he  obtained 
many  specimens,  though  frequently  at  great  expense. 

A  knowledge  of  comparative  anatomy  was  a  great 
desideratum  with  Goodsir,  who  aspired  to  rank  with 
Himter  of  the  past  and  Owen  of  the  present  day  ;  be- 
sides its  practical  application  in  furnishing  variety  and 
colouring  to  his  systematic  course  of  lectures.  Having 
no  sympathy  with  the  artificial  aids  to  memory,  or 
what  was  styled  popular  teaching  by  diagrams,  as 
often  incorrect  as  misleading,  when  trusted  to  per  se, 
he  sought  the  higher  ground  of  comparative  anatomy 
and  physiology  as  adjuvantia  to  his  prelections. 
Human  osteology  studied  alongside  that  of  the  higher 
mammalia,  extant  or  fossilized,  became  of  deep  interest 
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to  a  class.  Gomlair  ImJ  large  reBoui'cea  of  his  ow 
acd  these,  strengthened  by  his  acquaintance  with  th^ 
reaearches  of  Owen,  Hugh  Falconer,  and  others,  were  of 
infinite  service  to  him  in  his  practical  teachings  and 
illustrations. 

In  the  Slimmer  of  1847  Goodsir  delivered  a  b 
of  systematic  lectures  on  the  comparative  anatomy  of 
the  Invertebrata,  in  which  he  expounded  the  leading 
facts  and  principles  then  known,  and  tested  and  com- 
pared tbcm  with  what  he  himself  had  observed  over  a 
wide  field  of  zoological  inquuy.  These  lectures  were 
carefully  transcribed  by  Mr.  C.  H.  Hallett,  one  of  his 
assistants,  and  intended  for  publication,  but  in  seeking 
for  a  high  stimdard  of  exeeUence  in  the  particular  work 
in  which  he  was  then  engaged,  as  in  every  department 
of  science,  and  being  pressed  by  more  varied  work, 
the  manuscript  never  reached  the  printer's  hands.  It 
may  not,  perhaps,  be  considered  out  of  place  in  this 
memoir  to  give  a  short  summary  of  some  of  his  views 
taken  from  the  MS.  copy  now  before  the  writer;  it 
will  serve  to  indicate  the  general  teuor  of  his  obser- 
vations. 

Sponges. — He  described  the  animal  matter  of 
sponges  as  composed  of  innumerable  amiBba3,  which 
being  unable  to  support  themselves  require  organs  of 
support,  or,  in  other  words,  a  skeleton,  which  may  bo 
either  bony,  siliceous,  or  calcareous. 

EcHiNODERMATA.  —  His  lectures  on  the  Echino- 
dermata  were  of  a  very  complete  character,  and  illus- 
trated by  numerous   dissected    specimens  prepared 
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under  his  auperiutcndonce,  and  which  now  constitute 
part  of  the  compaivative  anatomy  collection  of  the 
University  of  Edinburgh.  He  was  particularly  suc- 
cessful in  his  injections  of  the  water-vascular  system 
of  those  animals,  specimens  of  which  he  exhibited  to 
the  Wemerian  Soeietj'  in  1846,  and  was  led  therefrom 
to  agree  with  those  authorities  who  considered  that  the 
vascular  and  water-vascular  systems  were  not  distinct 
and  independent,  hut  parts  of  one  great  vascular 
system  connected  together  into  one  system  by 
communications.  For  he  found  that  when  an  in- 
jection was  forced  into  the  water-vascular  system  of 
tubes,  it  did  not  confine  itself  to  them,  but  passed  into 
and  distended  the  other  systems  also  without  any 
rupture  of  vessels.  He  believed  that  in  the  sea- 
urchins,  the  blood  moved  in  various  directions  without 
any  regular  current,  and  that  the  direction  was  in- 
fluenced by  circumstances,  For  these  animals  have 
several  series  of  ainbulacral  holes  and  protnisible  feet, 
and  his  injections  of  the  system  of  vessels  pro^dded  for 
tlie  protrusion  of  the  feet,  displayed  fine  vessels  passing 
along  each  ambulacral  segment  which  did  not  pass 
directly  into  the  inner  part  of  the  suckers,  but  first 
subdivided  into  a  double  series  of  triangular  laminae, 
or  vascular  plates  arranged  on  each  side  of  the  am- 
bulacra! holes.  These  vascular  laminas  contain  a  very 
rich  network  of  vessels,  from  which  the  feet  procure 
the  fluid  by  whicli  they  were  distended  iu  the  in- 
jections. 

He  described,  with  great  care,  from  observations 
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made  on  the  living  animal,  the  respiratory  movements 
in  HohthuncB.  Suppose  the  animal  desires  to  take 
in  a  quantity  of  water,  it  fii-st  contracts  the  anterior 
end  of  its  body,  and  then  forces  all  the  water  it  may 
contain  into  the  posterior  end,  which  now  bulges  out-  i 
wards.  A  fixed  point  for  the  action  of  the  numeroiia  1 
email  muscles  which  pass  between  the  outer  surface  of 
the  cloaca  and  inner  surface  of  the  fleshy  envelope  of 
the  animal  is  thus  provided  ;  these  muscles  then  con- 
tract and  distend  the  cloaca.  The  sphincter  fibres  sur- 
rounding the  anus  then  relax,  and  the  sea- water  rushing 
through  the  opening  completely  fills  tlie  cloaca.  Then 
the  anus  firmly  closes,  and  at  the  same  time  the  aper- 
ture of  the  intestinal  canal  is  shut.  The  muscular  wall 
of  the  cloaca  then  contracts,  and  presses  the  water  into 
the  respiratory  tree  through  the  aperture  at  each  side 
of  the  tormiual  part  of  the  intestinal  canal.  The  ani- 
mal respires,  when  active,  four  or  five  times  in  a  minute. 
He  described  also  tlie  existence  in  Solothwnce  of  a 
twisted  calcareous  tube  close  to  the  tube  which  con- 
veys away  the  secretion  of  the  genital  organs ;  this  he  * 
regarded  aa  homologous  with  the  jointed  tube  which, 
in  the  star-fishes,  connects  the  madreporiform  tubercle 
with  the  water-ring. 

DiSTOMA. —  In  his  account  of  the  anatomy  of  Dii-  1 
toma  hepatica,  he  considered,  contrary  to  the  opinion  j 
generally  held  by  anatomists,  .that  it  contained  a  cavity  I 
in  its  interior  like  the  cavity  of  the  Ilohthuriadw,  in  I 
which  the  viscera  of  distoma  were  situated. 

He  gave  a  careful  description  of  that  curious  para- 
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site  which  infests  the  nervous  system  of  the  haddock 
and  the  cod,  hut  as  his  views  on  the  structure  of  this 
animal  appeiir  in  vol  ii.  p.  497,  it  is  unnecessary 
to  dwell  upon  them  here.  In  his  account  of  the 
Trichina  spiralis,  he  states  that  from  the  winter  of 
1S43  to  the  date  of  his  lecture  in  1847,  no  subject 
infested  by  this  parasite  had  been  received  into  the 
anatomical  rooms  of  the  University,  cimously  con- 
trasting with  the  frequency  noticed  of  late  years  in 
Germany. 

In  his  lectures  on  the  annelids,  insects,  and  Crus- 
tacea, he  argued  that  the  dorsal  vessel  of  these  animals 
is  homologous  not  with  the  aortic  trunk  of  the  Yerte- 
brata  lying  beneath  the  spine,  but  with  the  heart  and 
primitive  aorta. 

His  lectures  on  the  tunicated  molluscs  were  iUua- 
trated  by  many  beautifid  dissections,  some  of  which 
had  been  exhibited  to  the  Wemerian  Society  in  January 
1841.  As  the  tunic  of  Phallusia  vulgaris  possessed 
80  many  vessels,  it  was  found,  on  injection,  to  assume  a 
bright  vermihon  tint.  He  had  succeeded  in  injecting 
both  the  vein  and  artery  which  enter  the  outer  tunic 
.  of  the  animal,  and  had  recognised  a  free  and  frequent 
anastomosis  in  its  substance.  Whore  this  outer  tunic 
was  adherent  to  any  object,  it  gave  off,  as  it  were,  nu- 
merous processes  or  prolongations,  which  projected  fi'om 
the  general  surface,  and  in  these  the  ramifications  and 
anastomoses  of  the  blood-vessels  were  most  numerous. 
Hence  this  tunic  was  to  be  regarded  as  something  more 
than  a  mere  cuticle. 
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From  time  to  time  Knox  corresponded  with  Goodaiii 
on   scientific  subjeets ;    and  in  October   1845,  boiugfl 
asked  to  translate  M.  De  Blainville's  work  on  the  Ver-% 
tebrata,  solicited  his  old  pupil  to  join  him  in  issuing  a 
quarterly  fasciculus  based  on  the  text  of  the  Frend 
professor,  and  incorporating  the  latest  British  discoveriei 
in  anatomical  science.     Nothing  came  of  the  proposa 
In  December   1852    Knox   presented  a  copy  of 
ManiLal  of  Anatomy  to  Goodsir,  who  acknowledge( 
the   pleasure    he   had  in  reading  it,  and  jidded— 
have  been  astonished  to  find  how  much  of  what  I  hav( 
been  in  the  habit  of  conceiving  as  peculiar  to  my  ow 
course  of  lectures  I  had  derived  long  ago  from  yoaJ 
I  assure  you  I  have  always  been  deeply  grateful  to  you 
as  my  teacher,  and  I  have  always,  in  public  as  well  as 
in  private,  expressed  myself  to  this  efl'ect,  and  shall  not .. 
less  continue  to  do  so  henceforward.     I  have  Btrongly" 
recommended  your  book  to  my  pupils."     Knox  conai-3 
dered  Goodsir  to  be  his  most  distinguished  pupil*  ia\ 
anatomy,  and  naturally  attached  great  value  to  hiaj 
opinions  on  anatomical  subjects. 

An  .^thetic  Club  was  established  in  Edinburgh  i 
1851 ;  its  chief  promoters  were  Professors  Kelland  au^ 
Goodsir,  Messrs.  D.  R.   Hay  and  James    Ballantint^J 
and  it  included  Professors  J.  Y.  Simpson,  Laycock; 
and  Piazzi  Smyth,  and  also  Dr.  John  Brown  {RcA 

*  Knoi,  in  hia  applifation  for  the  Cbnir  of  Physiolngr  in   Edinki 
(18*]),  begged  tht  iitt«iition  of  the  patrons  to  the  follnwing  list  of  dlstinj 
pHpilBwhom  he  hud  L'dueated';— "R.  Bojd,  W.  FBrgusson,  T,  W,  Jonea,  JohBrJ 
and  Htttry  Gomlair.  Hemy  Lonsdalu,  John  Reid,  J.  H.  Baliour,  Junes  Diin<l 
MO,  Douglas  MacUgan,  Patrick  Newbiggin^  John  H.  Bennett,  etc." 
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aiid  his  Friends),  E.  S.  Dallas  (author  of  The  Gay 
Science),  Sheriff  Gordon,  and  four  or  five  artists  of 
diatinction.  The  number  of  the  club  -was  limited 
to  twenty,  and  its  members  met  at  each  other's 
houses  once  a-month  to  discuss  their  subjects  and  to 
enjoy  an  sesthetic  symposium  with  Scotch  tipple. 
Goodsir  read  two  papers  "  On  the  Natural  Principles 
of  Beauty,"  based  on  D.  K.  Hay's  work — "  Geometric 
Beauty  of  the  Human  Figure."*  These  essays  must 
have  been  pleasantly  viewed  by  the  author,  judging 
from  the  fact  that  they  were  printed  wholly  or  in  part ; 
but,  for  reasons  best  known  to  himself,  he  would  not, 
though  earnestly  solicited  by  the  club,  consent  to  their 
publication.  It  ia  to  be  regretted  that  he  destroyed 
these  papers,  which  had  cost  him  so  much  thought  and 
no  less  labour  to  develop  by  both  pen  and  pencil. 
Among  other  contributions  was  one  "  On  Actual  and 
Relative  Beauty,"  which  Mr.  Hay  read  in  his  absence  at 
Mr.  Ballantine's  house ;  this  was  also  in  a  complete 
form,  and  considered  a  worthy  eflFort  He  read  several 
other  papers — e.  g.  "  The  ^Esthetics  of  Smell,"  and  an 
"Inquiry  into  the  General  Principle  which  regulates 
the  Approbation  or  Disapprobation  of  Sounds  ;"  occa- 
sionally his  work  occupied  two  nights'  discussion,  so 
that  he  appears  to  have  been  one  of  the  moat  pro- 
minent members  of  the  elub. 

•  D.  R.  Hay  owed  a  grent  deal  to  Goodsir.     Devoid  of  anatomical  know- 
edge,  Hay  coiild  not  hare  carried  out  the  principlea  of  hia  tlieory  to  a  legiti- 
mate inae  withont  tbe  aid  of  an  anatomist,  and  one  imbued  with  large  icsthetic 
an.     Ooodair  fillfilled  these  indieation.i,  nod  not  only  licliisd  the  purportas 
I   weU,  but  fiimiahed  the  anatomical  dttaile  for  Mr.  Hhj'b  roniarkalilo  book. 
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Hia  essay  "  On  tHe  j^thctics  of  the  Ugly  " — the 
mo3t  remarkable  of  all  his  contributions — was  read  in 
the  spring  of  1853,  and  occupied  two  evenings.  In 
treating  of  the  ugly,  his  iesthetie  survey  embraced 
various  types  and  forms  in  nature,  also  the  senses  of 
smell,  vision,  and  taste,  as  well  as  the  physical  ugli- 
ness to  be  met  with  in  man  and  brute.  Thia  striking 
title — .^Esthetics  of  the  Ugly— curiously  enough  had 
been  adopted  the  same  year  by  Carl  Kosenfranz  in 
his  work — Aesthetik  Des  Sasslichen — published  at 
Konigsberg  in  1S53.  In  many  respects  the  vicwB  of 
the  Scot  and  German  agreed,  the  work  of  the  latter 
being  an  amplification,  or  rather  a  treatise  on  the 
subject,  whilst  the  former  had  only  glanced  at  the 
general  theory,  Goodsir,  like  all  men  of  true  esthetic 
feeling,  would  readily  mark  any  deviation  from  his 
EBsthetic  standard,  such  as  the  inconaonant  sounds,  the 
anormal  lines,  and  every  questionable  antagonism  to  a 
thing  of  beauty  being  a  joy  for  ever.  All  liWng  things  he 
held  to  bo  more  or  less  beautifid  if  looked  upon  in  a  pro- 
per light.  Thus  the  "  ugly  and  venomous  toad,"  as  the 
poet  called  it  in  respect  to  the  popular  dread,  was  in 
his  eyes,  as  in  those  of  all  men  of  cultivated  taste,  the 
most  beautiful  of  creatures,  not  as  observed  on  the 
table  of  the  anatomist  or  in  confined  artificial  areas, 
but  seen  in  its  natural  habitat  on  the  grassy  margin  of 
a  pond,  in  close  proximity  to  the  grey  lichened  stones, 
or  under  the  umbrageous  greenwood  tree ;  there  the 
animal  could  be  viewed  in  its  true  aesthetic  relations, 
and   specifically  marked    in    high  relief,  with   eyes 
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reeplendont — nay,  more  brilliant  than  diamond  surface 
or  atonea  of  ruby. 

The  death  of  D.  R.  Hay  and  the  retirement  of 
Goodair  materially  affected  the  interests  of  the  Esthetic 
Club  ;  it  no  longer  exists.  It  may  bo  meutioncd  here 
that  Mr.  Hay,  wishinr;  to  show  his  high  appreciation 
of  Professor  Goodsir's  aid  and  counsel  in  many  direc- 
tions, presented  him  with  Dyce's  Cartoon  of  the 
Judgment  of  Solomon.  Looking  upon  the  cartoon  as 
calculated  to  foster  a  love  of  art  among  students, 
Professor  Goodair,  soon  after  Mr.  Hay's  death,  offered 
it  for  the  acceptance  of  the  Royal  Scottish  Academy, 
who  evidently  prized  the  gift,  and  gave  it  a  place  on 
the  walls  of  the  Royal  Institution,  Edinburgh. 

Late  in  the  autumn  of  1852  some  of  the  leading 
minds  in  Edinburgh  established  an  association  for  the 
removal  of  "  Professional  Tests  in  the  Lay  Chairs  of 
Scottish  Universities."  The  religious  community  took 
alarm  at  this  charitable  proposal,  and  one  of  its  bigoted 
members  wrote  a  fui'ious  letter  to  Tlie  Edinburgh 
Evening  Post  and  Scottish  Record,  concluding  his  argu- 
ment for  the  continuance  of  the  most  rigid  tests  by 
stating  that  "  no  infidel  coidd  desire  a  better  channel 
for  the  insinuation  of  scepticism  than  the  class-room  of 
moral  philosophy,  or  the  lecture-room  of  anatomy." 
This  was  a  strong  dose  of  ruffianism  for  any  man  to 
bear,  and  must  have  been  very  galling  to  the  professor 
of  anatomy,  who  had  proved  a  severe  religious  ortho- 
doxy for  six  years  in  his  chair,  and  all  his  life  stuck  to 
the  backbone  of  Calvinism.     He  took  up  his  pen  in 
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defence  of  anatomy  as  a  science  that  had  afforded  tlie 
most  numerous  and  the  most  satisfactory  arguments  in 
natural  theology ;  "  that  knowledge  or  rudiment  of 
knowledge,  concerning  God,  which  may  be  obtained 
by  contemplation  of  his  creatures,"  The  anatomist, 
"  lingering  amid  the  harmonies  of  law  and  symmetiy, 
constancy  and  development,"  as  Goodsir  said,  "takes 
his  part  freely  in  the  rebgioua  liymn  in  honour  of  the 
Creator,  to  which  Galen  so  gladly  lent  his  voice,  and  in 
which  the  best  physiologists  of  succeeding  times  have 
ever  joined."  That  among  anatomists  thei-e  would  be 
differences  of  opinioQ  he  admitted  freely,  "but  that 
anatomists,  from  any  peculiarity  of  their  science, 
should  be  less  susceptive  of  religious  conviction,  and 
more  opposed  than  their  scientific  brethren  to  the 
Christian  faith,"  appeared  to  Goodsir  "an  unfounded 
and  most  hurtful  prejudice." 

Owing  to  the  failing  health  of  his  colleague.  Pro- 
fessor Jameson,  Goodsir  was  induced  to  deliver  the 
course  of  lectures  on  natural  history  during  the  sum- 
mer session  of  1853.  This  course,  which  was  mainly 
zoological,  was  prefaced  by  a  series  of  lectures  on  what 
he  termed  "  Gencr;d  Zoology,"  the  comprehensive  na- 
ture of  which  may  be  gathered  from  the  following 
titles : — 


1.  On  the  psychological  condition  of  the  Brute  as 
contrasted  with  that  of  Man. 

2.  On  the  condition  of  Human  Thought ;  or  Per- 
ception, Conception,  Language,  Logic,  and  Science. 
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3.  On  tile  condition  of  Animal  and  ITiiman  Life. 

4.  On  the  characters  of  Organised  and  laorganiaed 
Bodies,  and  on  the  general  arrangements,  stnicturea, 
and  uses  of  the  Textures  luid  Organs, 

5.  On  the  Piinciples  of  Classification  and  Geogra- 
phicid  Disfi-ihution. 

Wearied  with  the  heavy  labours  of  a  long  winter's 
session  that  had  just  tenninated,  and  having  his  usual 
summer  course  on  anatomy  to  look  to  daily,  there  was 
no  professor  in  the  University  so  unfortunately  circum- 
stanced as  to  time,  labour,  and  health ;  yet  he  made 
no  demur  to  his  colleague's  wish,  and  offered  no  claim 
of  exemption  from  so  large  a  responsibility  as  the  con- 
ducting of  the  natural  history  chair  for  three  months. 
Though  his  own  health  was  manifestly  impaired,  he 
could  not  bear  to  see  Jameson's  chiss  in  abeyance ; 
moreover,  he  looked  with  a  Wellingtoniun  spmt  to  the 
"  carrying  on  "  of  the  medical  depai-tment  of  the  Edin- 
burgh University  in  all  its  entirety.  He  would  not 
read  Jameson's  lectures,  or  he  content  to  illustrate  his 
.  notes  to  the  class,  as  everybody  but  himself  would  have 
done,  acting  as  a  locum  tenens,  but  struck  out  a  path 
of  his  own  altogether  independent  and  free. 

The  course  was  strictly  Goodsir's.  The  lectures 
were  original  in  character  and  in  force,  and  the  treat- 
ment of  the  whole  subject-  Btrikingly  novel.  They 
excited  large  attention  in  the  University,  at  that  time 
rich  in  numbei-s  of  good  students,  many  of  whom  raised 
themselves  to  eminence   both  at  home  and  abroad. 
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The  men  of  this  period  were  lavish  in  their  admiration 
of  the  anatomical  professor,  whose  let^mres  not  only 
created  an  exaltation  of  feeling  that  pervaded  the  whole 
school,  but  arc  stiU  spoken  of  among  the  memorabilia 
of  the  University  in  the  last  decade.  AU  hia  energies 
were  brought  into  play  to  render  this  course  of  lectures 
worthy  of  himself  and  the  high  position  he  occupied. 
Every  alumnus  could  sec  in  the  shaky  limbs  and  pallid 
visage  the  overtaxed  man  of  labour  struggling  with 
giant  efforts  to  carry  on  a  special  class,  and  to  conduct 
it  in  a  special  way  ;  for  Goodsir's  zoological  views  were 
presented  to  the  observer  as  so  many  facets^uew,  well- 
defined,  and  prismatic 

On  referring  to  the  titles  of  these  lectures,  it  will 
be  seen  that  be  had  taken  a  wide  and  comprehensive 
ground  for  illustration.  It  was  not  anatomy,  not  zoo- 
logy per  se,  or  as  embracing  principles  of  classification, 
but  the  psychological  conditions  of  man  as  compared 
with  the  brute,  and  the  highest  exercise  of  the  human 
faculties — perception,  logic,  and  science.  Here  he  waa 
touching  the  heels  of  the  metaphysician — only,  how- 
ever, as  collateral  to  the  strictly  physiological  and 
psychological.  The  Scotch  pupils,  cautioned  by  their 
kirk  against  the  scepticism  of  science  in  general,  and  of 
anatomical  teachers  in  particular,  were  struck  with  the 
pious  exhortations  of  the  professor  as  much  as  the  whole 
class  was  delighted  with  the  zoological  course,  illustrat- 
ing his  fine  acumen,  individuahty,  and  broad  general- 
isations. These  lectures  cost  him  an  infinite  amount  of 
thought  and  labour,  and  at  the  end  of  the  course  he 
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was  shnuik  io  features,  worn  in  body,  shattered  in 
nerves,  anil  almost  a  helpless  invalid.  Professor 
|.  Edward  Forbes,  on  his  deathbed,  said  the  Bailies  of 
of  Edinburgh,  in  forcing  him  to  lecture  immediately 
on  his  appointment  to  Jameson's  Chair,  had  killed  the 
goose  that  laid  the  golden  eggs ;  and  under  cireum- 
stances  almost  as  pressing  and  destructive  of  health, 
Goodsir,  occupying  the  same  chair  pro  tempore,  was 
aaerificed  beyond  the  power  of  restoration. 

At  no  time  was  Goodsir  so  strong  in  health  as  he 
appeared ;  he  suffered  from  cynanche  tonsillaris,  dys- 
pepsia, boils,  and  impaired  stivngth  caused  by  incessant 
lalxiur  and  neglect  of  the  most  common  hygiene.  Ou 
one  of  his  summer  visits  to  the  writer  in  1850,  and  after 
spending  a  day  in  examining  the  estuary  of  the  Solway, 
he  felt  numbness  and  coldness  of  the  extremities  and 
general  depression.  This  seems  to  have  been  the  ear- 
liest manifestation  of  his  disease.  As  years  rolled  on, 
the  movements  of  his  lower  limbs  were  visibly  affected ; 
thei-e  was  occasional  stumbling,  difficulty  of  going  down 
stairs,  and  want  of  power  in  balancing  himself,  especially 
in  the  dark,  when  his  eyes  had  nothing  to  rest  upon. 
Now  and  then  he  suffered  from  neuralgia.  These  phy- 
sical ailments  were  increased  by  any  mental  disturbance, 
I  and  ti'oubles  of  all  kinds  induced  great  irritability  of 
manner  and  feeling.  He  persisted  in  work,  and  spumed 
every  friendly  advice  till  1853,  when  he  himself  came 
to  recognise  the  need  of  rest  and  a  sojourn  on  the  Con 
tinent  In  August  of  that  year  he  went  to  Wildbjul 
in  the  Black  Forest,  and  placed  himsulf  under  the  caic 
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of  Dr.  Fallati.  In  September  a  consultation  waa  hd 
on  hia  ease  by  Dr.  Fallati,  Dr.  Spiess  of  Frankfort-o 
the-Maine,  and  Professor  Baum  of  Gottingen, 
Goo(Mr  was  recommended  to  spend  the  winter  at  Ni« 
there  he  remained  till  May  1854  under  the  care  ( 
Dr.  Travis.  He  again  returned  to  Wildbad,  to  1 
use  of  the  baths,  and  an  occasional  cupping  over  t 
loins.  His  case  was  viewed  by  his  Continental  fricndl 
SB  an  incipient  paralysis  of  the  inferior  extremities,  on 
ginatdng  in  overwork  of  body  and  mind,  and  demanding 
absolute  rest.  In  the  autumn  Goodsir  returned  home 
in  better  spirits. 

During  his  year's  absence  it  was  arranged  that  Dr. 
John  Struthers,  then  the  extra-mural  lecturer  on 
anatomy,  now  professor  of  that  subject  in  Aberdeen, 
shduld  have  the  management  of  the  class,  which  he 
conducted  so  well  as  to  claim  from  Mr.  Goodsir  on  bis 
return  the  expression  of  his  high  satisfaction. 

Of  those  who  hoped,  and  hoped  so  long  in  vain,  for 
the  return  of  the  Franklin  expedition  that  left  the 
shores  of  England  in  the  summer  of  1845,  none  were 
so  sanguine  as  Lady  Franklin,  the  noble-minded  and 
affectionate  wife  of  the  master  mind  of  the  exploring 
party,  and  Professor  John  Goodsir.  Itwas  1854  before 
Goodsir  could  realise  the  untimely  fate  of  a  long-looked- 
for  brother,  whose  life,  if  spared,  would  have  been  so 
precious  to  science.  Dr.  Martin  Barry,  mth  true  con- 
sideration, wrote  (October  25,  1854),  fixtm  Beecles  in 
Suffolk,  the  following  letter : — "  I  beg  to  offer  my 
friend  Professor  Goodsir  a  line  of  detip  condolence. 
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For  however  preferable  decisive  intelligence  may  bu  to 
never-ending  suspense,  I  well  know  that  the  relief  must 
be  dearly  bought  when  obtained  by  means  that  unmis- 
takably connect  long-continued  sufferings  with  the 
last  days  of  a  brother !     M.  Barry." 

If  Goodsir's  fondness  for  mechanics  was  a  leading 
feature  in  his  youth,  and  aided  him  in  the  practice  of 
surgery,  his  general  knowledge  of  physics  served  hitn 
a  good  purpose  in  elucidating  the  operations  and 
functions  of  the  structures  which  enter  into  the  forma- 
tion of  joints.  Next  in  impoi-t  to  his  labours  in  the 
field  of  cellular  physiology  and  pathology,  and  of 
morphology,  was  his  study  of  geometry  applied  to 
anatomy  or  natural  organisms.  His  papers  on  the 
mechanism  of  the  joints,  one  of  which  was  read  to  the 
Royal  Society  of  Edinliurgh,  got  him  great  6ciat,  as 
they  were  viewed  aa  highly  successful  eflbrts,  even  ad- 
mitting their  basis  as  resting  on  the  antecedent  labours 
of  the  Webers  and  Meyer.  Goodsir  maintained  that 
the  articular  surface  at  the  end  of  a  bone,  although  a 
continuous  surface,  is  yet  subdivided  into  distinct  areas 
and  facets,  and  that  each  facet  performs  its  proper 
part  in  the  movements  of  the  joint;  thus,  in  the 
movement  of  extension,  corresponding  facets  on  oppo- 
ate  articular  surfaces  are  in  apposition,  whilst  in  the 
movement  of  flexion  these  surfaces  may  be  widely 
separate,  and  other  facets  are  brought  into  play  or 
contact  with  each  other.  No  better  notion  of  this 
could  be  given  than  in  his  description  of  the  patella. 
He  also  pointed  out  that  the  folds  of  the  synovial 
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membrane  enclosing  fat,  so  frequently  met  with  in  the 
joints,  act  "  as  movable  stuffing  pads  which  not  only 
smear   the    synovia    over    the    opposite   cartilaginous 
surface,  but  steady  the  movements  of  the  joints  by 
passing  into  the  spaces  left  between  the  surfaces  dming  , 
action,"     Another  notion  of  Goodsir's  was  that  the 
movements  of  the  joints  were  of  a  spiral  character. 
In  the  knee-joint,  to  which  he  devoted  much  attention, 
he  regarded  the  combined  gliding  and  rolling  move- 
ments of  flexion  and  extension,  as  performed  between  | 
two  conical  double-threaded  screw-combinations, 
anterior  and  a  posterior — the  anterior  being  a  left- 
handed  screw,  and  the  posterior  a  right-handed  screw 
in  the  right  knee-joint ;  the  anterior  a  right-handed  and 
the  posterior  a  left-handed  screw  in  the  left  knee-joint. 
He  acknowledged  liis  obligations  to  Meyer's  labours, 
and  gave  a  lai'ger  interpretation  to  the  anatomy  and  ■ 
mechanism  of  the  joints  than  the  German  had  done,  I 
and  showed  that  the  history  of  these  important  struc-" 
tares  still  afibrded  abundant  room  for  inquiry. 

The  numerous  interesting  observations  made  by  H. 
Muller,  Corti,  Kolliker,  Rudolf,  Wagner,  and  others,  a 
good  many  yeai's  ago,  on  the  termination  of  the  nerves 
both  peripherally  and  centrally,*  the  discovery  of  tha  J 


•  The  wrib-T  may  \n!  pardoned  for  alluding  to  hia  own  obHemtions  in 
Buno  directicni,  and  Ub  discovery  of  the  lonp-lite  termination  of  tho  narrs-  ■ 
fibruH,   mciiuUiiry  and    cerebnL      Vidu   EdinbuTgk   Medical   and   i 
Journal,  yoL  60  p.  324,  October  1843  (Dr.  Lonwiale's  "  Hiatoiy  of  >  Cue  gf^ 
Monstrosity  "),  where  irill  hu  foond  a  general  referoucc  to  tlie  labonrs  of  tLe 
French  and  Gcnuon  uiBtomiftts  who  had  inveatigated  the  minnto  uiatomy  of 
them 
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peculiar  bodies  in  the  retina  and  cochlea,  and  the 
relations  of  the  nerve-fibres  to  the  nerve-ceUs,  early- 
attracted  his  attention.  He  repeated  these  investiga- 
tiotis,  and  held  that  nerve  filaments  are  provided  both 
centripetaUy  and  peripherally  with  current  exciting 
structures,  by  means  of  which  alone  their  functional 
currents  can  be  initiated. 


CHAPTER    IX. 

fio^Wogy — Goethe  and  Othera — Goodsir's  Viewa  and  Influenoea— 
Tlie  Anatomical  Miiseum — Social  Reforms — Deotli  of  Forbes — 
Eolidaya — PhiloBophical  Apparatus. 

Jean  Jacques  Rousseau,  so  exuberant  in  sentiment- 
ality, had  also  a  vein  of  true  phUosopliy  in  Ills 
composition,  Hia  diligence  in  the  field  made  him  a 
botanical  discoverer ;  and  this,  conjoined  with  his 
closet  studies,  afforded  him  "  a  glimpse  of  those  trans- 
formations which  hide  under  multiple  forms  the  more 
simple  forms  from  which  they  are  derived,"  If  Lava- 
ter  and  Zimmerman  enticed  Goethe  from  poesy  to 
nature,  the  writings  of  "  Jean  Jacques"  gave  him  the 
text  to  a  new  philosophy  —  vegetable  morphology. 
Under  Loder  of  Jena  Goethe  took  to  the  study  of  ana- 
tomy ;  and  the  picking  up  a  sheep's  cranium  led  him 
to  infer  the  existence  of  an  intermaxillary  bone  in  the 
human  skull— an  idea  probably  present  to  the  mind 
of  Caspar  Friedrich  Wolff,  if  not  Vesalius  and  Winslow 
— of  great  import  in  the  study  of  the  vertebrate 
head.  Guided  by  his  belief  in  the  unity  of  organic 
composition,  or  the  existence  of  an  anatomical  type 
according  to  which  organised  beings  may  be  said  to  be 
constructed,  Goethe  laid  the  foundation  of  animal 
morphology  as   far  back  as   1791,  but  did  not  then 
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publish  his  opinions.  In  his  general  introduction 
to  Comparative  A  nalomy  founded  on  Osteology, 
he  proposed  "  to  establish  an  anatomical  type, 
a  soi't  of  universal  image,  representing,  as  far  as 
possible,  the  bonea  of  all  animals,  to  serve  as  a  circle 
for  describing  them  according  to  an  order  previously 
established;"  and  he  carried  out  his  views  by  a 
laborious  comparison  of  each  piece  in  the  series  of 
adult  animiils.  Somewhat  similar  ideas  originated 
independently  in  the  mind  of  Oken,  who  published  his 
views  in  his  celebrated  "Programm"  in  1807.  Boja- 
nus,  Spix,  and  Carus,  then  foUuwed  in  the  same  direc- 
tion ;  and  this  branch  of  general  osteology  has  beeli 
successfully  pursued  by  Meckel,  Cuvier,  GeofFroy  St. 
Hilaire,  Owen,  and  Huxley.  The  morphological  aspect 
which  Goodsir  viewed  as  the  complement  of  the 
cbemico-physical  in  the  pursuit  of  anatomical  science, 
has  been  indirectly  advanced  by  Pander,  Von  Baer, 
Rathke,  Johannes  Miiller,  Wagner,  Eeichert,  and  BLs- 
choff,  who,  by  the  investigation  of  the  development  of 
the  embryo  in  man  and  animals,  have  evolved  a  series  of 
morphological  laws,  which  constitute  the  basis  of  the 
morphological  department  or  aspect  of  organic  science. 
The  anatomical  methods  adopted  by  G.  St.  Hilaire  in 
France  appeared  to  Goodsix  as  fantastic  and  fruitless 
as  those  of  Oken ;  but,  -  in  the  feud  between  St. 
Hilaire  and  Cuvier  respecting  their  methods  of 
anatomical  research,  the  co-ordinate  importance  of  the 
doctrine  of  final  causes  and  the  doctrine  of  type  was 
established.     By  the  combinations  of  the  teleological 
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and  sound  morphological  methods  the  present  French 
school  of  zoology  and  comparative  anatomy  haa 
attained  that  high  reputation  which  it  owes  to  the 
labours  of  Audouin,  ililne  Edwards,  smd  their 
pupils. 

When  Sir  David  Brewster  was  preparing  a  review 
of  the  "  Scientific  Biography  of  Goethe,"  for  the  North 
British  Review,  February  18C4,  he  applied  to  Professor 
Goodsir  for  his  opinion  of  the  German,  and  for  an  esti- 
mate of  the  value  set  by  Modern  Anatomists  on  Goethe's 
speculations  on  Comparative  Anatomy  and  Osteology. 
GJoodsir,  always  ready  to  aid  his  friends,  went  carefully 
over  Goethe's  work,  and  compared  it  with  that  done 
by  his  own  countrymen  as  well  as  his  French  contem- 
poraries, and  thus  was  enabled  to  furnish  Sir  David 
with  a  resumS  of  Goethe's  histor}',  quoad  Science  and 
Morphology.  Goodsir'a  estimate  of  Goethe  is  ingeni- 
ously woven  into  Sir  David's  review,  but  the  source 
from  which  Sir  David  derived  his  morphological  ideas 
was  not  acknowledged  in  the  course  of  the  article. 

Goodsir,  whose  early  love  for  morphology  has  been 
noticed  in  preceding  chapters,  kept  his  eyes  open  to 
every  new  datum  furnished  to  the  science  ;  and  all  along 
seems  to  have  had  a  desire  to  emulate  Richard  Owen, 
whom  he  esteemed  more  highly  than  any  other  British 
authority  as  a  teleologiat  and  comparative  anatomist. 

On  referring  to  his  essay  "  On  the  Morphological 
Relations  of  the  Nervous  S}'3tem  "  (vol.  ii.  art.  v.),  it  will 
be  seen  that  Goodsir  viewed  the  inquiry  as  demand- 
ing "  constant  reference  to  the  series  of  embryo  as  well 
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as  of  adult  forms ;"  that  "  the  morphology  of  any  one 
organic  ByHtcm  in  the  anniilose  or  vertebrate  animal 
cannot  be  safely  or  satLsfactorily  investigated  without 
constant  reference  to  the  others,"  on  the  ground  "  that 
all  the  organic  systems  are  dependent  on  one  another 
in  the  constitution  of  the  organism."  He  further 
showed  that  in  morphological  inquiries  into  tlie 
skeleton,  the  relations  which  the  vascular  and  nervous 
systems  bore  to  the  osseous  had  to  be  considered,  and 
that  those  relations  aided  the  inquirer  materially  in 
arriving  at  a  proper  conception  of  the  morphology  of 
the  part.  It  was  in  the  application  of  the  above 
principles  that  he  was  led  to  infer  that  the  upper  limb 
was  not  an  appendage  of  the  head,  but  that  its  posi- 
tion was  to  be  regarded  as  an  appendage  of  the  lower 
part  of  the  neck,  as  it  receives  its  nervous  supply  from 
that  part  of  the  spinal  cord ;  and  further,  that  the 
limb  is  not  necessarily  an  appendage  of  a  single  seg- 
ment of  the  body. 

He  was  in  favour  of  a  "  more  extended  and  precise 
:By8tem  of  nomenclature  for  this  department  of  the 
science,"  he  offered  a  new  terminology,  and  gave  sub- 
stantial reasons  for  its  adoption.  It  may  be  said  of  liis 
sclerotome  "  that  it  is  more  comprohensive  than  the 
term  "skeleton,"  and  may  be  more  convenieptly  applied, 
S8  it  embraces  a  greater  number  of  objects  than  the 
word  skeleton.  Professor  Owen,  with  his  characteiistic 
good  humour,  chaffed  Goodsir  on  his  "  syssomatomes  " 
being  a  trespass  on  the  domaiu  of  the  surgeon,  who 
made  use  of  the  terminal  syllable  tome  for  some  of  his 
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instruments — e.g.  MihotOTne ;  otherwise  Owen  thought, 
as  others  have  done,  speaking  with  authority,  Goodsir's 
nomenclature  unobjectionable. 

His  essay  (vol.  ii.  ai-t  vi.)  "  On  the  Moi-phological 
Constitution  of  the  Skeleton  of  the  Vertebrate  Head  " 
was  read  at  the  Cheltenham  meeting  of  the  British 
Association  in  185G,  and  occupied  three  hours  in 
delivery.  It  cannot  be  epitomised  with  advantage. 
Historical  in  its  survey,  highly  elabomte  in  constj-uction 
and  detail,  and  exemplifying  a  fair  criticism  of  the 
labours  of  his  predecessors,  it  is  characteristic  of  the 
man  of  great  diligence,  not  without  a  German  indoc- 
trination. Whatever  views  may  finally  come  to  pre- 
vail on  this  subject  of  inquirj',  and  be  Goodsir's 
hypothesis  what  it  may,  no  anatomist  of  the  future 
can  possibly  overlook  the  workings  of  a  mind  of  such 
aptitude  as  the  Edinburgh  professor's  for  morpholo^eal 
investigation.  Here  and  there,  in  discussing  the 
alliances  of  morphology  to  the  study  of  general 
organisms,  Goodsir  expresses  his  opinions  with  firm- 
ness ;  thus  he  denied  on  philosophical  grounds  that 
morphology  and  teleology  are  distinct  in  the  sense 
that  the  latter  principle  provides  for  what  the  former 
is  insufficient ;  he  viewed  them  as  "  merely  opposite, 
because,  in  the  present  phase  of  science,  necessary 
anthropomorphic  aspects  of  the  same  divine  principle 
evinced  in  the  laws  of  organisation."  He  could  not 
give  his  assent  to  the  hsemal  arch  of  Professor  Owen's 
osteological  doctrine,  and  throughout  this  essay  there 
is  evidence  of  his  difiering  in  opinion  from  his  London 
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contemporary,  always  manifested,  however,  in  a  spirit 
worthy  of  the  honourable  feeling  that  should  govern 
men  in  scientific  rivalry  aiming  at  truth. 

If  the  morphologists  differ  as  to  type  and  organic 
homologues,  and  occasionally  land  themselves  in  the 
regions  of  pure  transcendentalism,  it  should  not  be 
overlooked  that  in  the  history  of  all  science  there  are 
vicissitudes  in  its  progress  as  fickle  as  the  meteorolo- 
gical changes  of  an  English  atmosphere  ;  that  pluviose 
and  electrical  clouds  precede  the  clearer  sky,  and  that 
the  pleasurable  PhcEhus  of  discovery  comes  post  nubUa 
of  doubts,  difficulties,  and  disappointments.  The 
deep  trutlis  of  morjihology  can  only  be  reached  by 
repeated  and  successive  tentative  efforts,  each  of  which 
may  possibly  leave  its  residuum  of  error  to  be  explained 
in  the  course  of  time.  Faults  of  judgment  or  the 
errors  of  conception,  so  likely  to  arise  in  the  study  of 
a  science  so  complex  and  extended  as  the  laws  of  life 
and  organisation,  had  better  come  forth  with  a  modi- 
cum of  truth,  than  that  observers  should  be  too  rigid 
in  waiting  for  the  perfection  of  human  thought,  or  the 
establishment  of  a  Newtonian  Principia  in  physiology. 
Professor  Owen,  in  wTiting  Goodsir  in  1861,  on  this 
very  subject  of  morphology  that  had  engrossed  both 
their  minds,  admitted  with  philosophic  candour  that 
his  mistakes  might  constitute  a  good  share,  but  he 
always  felt  that  science  would  get  on  quicker  if 
men  would  set  forth  their  proceeds  without  being 
over  careful  of  the  personal  effects  of  shght  errors  in 
observation. 


vABnrr?  of  opnnoNs. 


Everybody  admits  the  segmentation  of  the  skull, 
but  fow  agree  as  to  the  number  of  its  segments  or 
"cranial  vertebne;"  whilst  men  of  authoritative  stamp, 
like  Huxley,  do  not  admit  these  scgmenta  to  be  verte- 
bral in  character.  Goethe  adopted  six  cranial  vertebrte, 
Oken  in  1807  on'y  three,  Bojanus  in  1818  increased 
the  number  to  four,  G.  St.  Hilaire  in  1824  admitted 
seven,  while  Carua  in  1827  adopted  Goethe's  six.  The 
prevailing  opinion  is  said  to  be  in  favour  of  three 
vertebne— -the  occipital,  and  the  irosterior  and  anterior 
sphenoidal,  as  forming  the  cranial  part  of  the  skull ; 
Owen  believes  in  a  fourth — namely  the  nasaL*  Good- 
sir  recognised  seven  sclerotomes  or  segments  in  the 
mammalian  and  crocodilian  head;  but  only  six  in  the 
other  vertebrata.  General  concmTcnce  in  Goodsir's 
views  need  not  be  looked  for,  though  it  may  probably 
be  conceded  that  the  theories  he  has  ailvanced  pos- 
sess a  Buggcstivenesa  of  their  own,  and  that  in  his 
endeavours  to  expound  them  he  has  called  in  the 
teachings  of  embryology,  and  sought  through  that 
channel  to  implant  them  on  a  scientific  basis.  It  is 
something  to  be  able  to  say  that  his  work  has  not  been 
without  its  influence  on  his  own  generation,  both  of 
the  London  and  Edinburgh  Schoola,  and  that  it  cannot 
fall  to  receive  attention  in  all  the  morphological  specu- 
lations of  the  future. 

Professor  Cleland  of  Galway,  one  of  Goodsir's  most 
distinguished  pupils,  in  his  paper,  "  On  the  Relations 
of  the  Vomer,  Ethmoid,  and  Intermaxillary  Bones" 
{Transactions  of  Royal  Society,  London,  1861),  says — 
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"  To  GotHldir  I  owe  entli'ely  my  morphological  tr;iiuiiig, 
nor  am  I  lesa  aensilile  of  the  advantages  which  I  have 
enjoyed  in  being  frequently  iudoctrinated  by  him  in 
those  great  principles  of  morphology  which  he  illus- 
trated in  his  communication  to  the  British  Associa- 
tion in  1856."  The  Galway  professor  speaks  of  his 
Edinburgh  teacher's  "  explicit  morpliological  nomen- 
clature"^— e.g.  "somatome/'  "sclerotome;"  and  further 
adds,  "The  only  theory  of  the  segmentation  of  the 
ekiUI,  as  far  as  I  know,  in  which  the  teachings  of 
embryology  have  been  taken,  into  account,  and  been 
sought  to  be  explained,  is  that  of  Professor  Goodsir." 
In  one  of  his  interesting  lectures  published  in  the 
Laiicet  (September  5,  1863),  Professor  Huxley  says  of 
Goodsir — "  In  this  country  there  has  been  another 
exception  to  the  mere  blind  developments  of  the  votaries 
of  Oken  ;  I  allude  to  Professor  Goodsir  of  Edinburgh, 
and  the  able  young  men  who  have  risen  from  his 
training.  He  is  the  only  man,  so  fur  as  I  know,  either 
on  the  Continent  or  here,  who  has  understood  the  value 
of  that  which  took  place  between  1837  and  1840,  or 
thereabouts,  in  Gennany,  and  has  endeavoured  to 
correct  the  error  of  the  mere  Okenist  line  of  specula- 
tion by  the  severe  criteria  of  embryology." 

Br.  Hugh  Falconer  {16th  Febniary  1857)  "WTote 
from  London  to  Goodsir  : — "  I  have  been  reading  your 
jtapcrs  on  morphology,  as  given  in  the  Edinhurgh 
Philosophical  Journal,  with  great  interest,  and  have 
been  much  impressed  with  the  force,  logical  precision, 
and  closeness  of  the  argument— cardinal  vii'tues  which 
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ure  not  very  sliining  in  like  cases  in  this  part  of  Her 
Majesty's  dominions."  In  October  1853  J.  Victor 
Cams  of  Leipsic  addressed  Goodsir :— "  I  beg  yon  to 
accept  of  my  System  of  Anhnal  Morphohgy  as  a 
token  of  my  great  esteem,  which  I  long  very  much  to 
express  to  you  j>ersonally.  As  a  great  part  of  the 
anatomical  facta  on  which  it  is  found  is  collected 
either  in  England,  or  at  least  from  English  specimens, 
it  is  but  a  matter  of  gratitude  that  I  lay  the  results 
now  before  you  who  contributed  so  kindly  to  enlarge 
my  small  collection." 

Next  to  his  love  of  teaching  was  the  formation  of 
a  museum  that  should  be  second  to  none  in  Britain. 
When  appointed  cui-ator  of  the  anatomical  collection 
of  the  University,  hia  first  effort  was  to  separate  the 
strictly  teaching  department  from  the  general  series  ; 
and  in  two  years  he  had  made  such  progress  that  he  was 
able  (in  October  1845)  to  report — "The  entire  collec- 
tion embodies  the  science  as  far  as  it  extends,  so  that 
an  individual  studying  the  collection  from  the  firat  to 
the  last  series  may  acquire  a  knowledge  of  the  science 
from  the  structures  themselves,  instead  of  from  books." 
Harry  Goodair,  before  leaving  for  the  Arctic  Regions, 
had  presented  the  University  with  such  specimens 
from  his  collection,  in  spirits,  as  were  required  for  the 
series  of  Invertebrata,  but  the  greatest  number  in  the 
curator's  hands  at  that  time  were  the  joint  collection  of 
himself  and  Edward  Forbes.  In  addition  to  John 
Arthur*  as  an  assistant,  lie  had  Mr.  Melville    (now 

•  John  Arthur,  the  janitor  of  thu  TrofeMor's,  was  a  living  prpsence  in 
tlie  AnBtoniii^al   Kooms  of  the   I'liirerKitj,     in   parly  miuihood  he  wa«  a 
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professor  of  natural  history  at  Galway),  "  to  whose 
remarkable  combined  knowledge  of  zoology,  compara- 
tive, human,  and  morbid  anatomy,  and  powei3  of  minute 
diasection,"  Goodsir  wrote,  "  I  am  indebted  for  a 
majority  of  the  finest  disaectiona  in  the  aeriea."  He 
concluded  tins  report  by  saying  that  if  the  work  was 
continued  with  the  same  energj-  as  it  had  been  during 
his  two  years  of  conservatorship,  "the  physiological 
series  of  the  University  Museum  would  be  on  a  level 
with  the  Hunterian  Galleries,  which  contain  undoubt- 
edly the  most  complete  series  of  illustrations  of  organic 
structures  in  Europe."  But  the  limited  funds  at  the 
disposal  of  the  authorities  have  prevented  the  fulfil- 
ment of  these  expectations. 

patioat  of  Liatna'a,  utd  bis  ohscrvaUons  of  the  work  doiio  in  the  Surgi- 
cal Hospital  impressed  Tiim  witJt  a  love  of  anatomy.  Engaged  bj  Monro 
lertiut  u  a  clasa-portor  about  1S30,  his  uicruUiGaii  ia  the  rooms,  oud  Ma  jier- 
•tuwive  metliod  with  the  stndcnla,  along  with  a  proved  ability  of  knowing  how 
to  do  things,  Bud  how  to  get  them  done,  j^tu  him  great  iolluenoe,  m  that 
&om  1836  lo  1846  Le  was  oa  niucli  a  notability  as  Lis  master  Monro.  He  WM 
contiiiaed  in  offite  hy  Goodsir,  with  whom  he  remaioed  till  his  death  in  1S80. 
With  an  iuti!l]i)^iice  and  shrewdneal  that  amouiI«d  to  keen  diplomacy,  and 
great  skill  in  itnatomical  work,  he  alio  jioBseascd  saaxe  of  the  strong  lines  of 
rharactn'  that  marked  Guodsir,  for  whom  he  hod  an  intense  pdmiratjan. 
John's  long  and  obtiging  surriees  gavu  liim  anthority  in  the  anatomical  dei>art- 
menl,  so  that  in  the  Professor's  absence  he  appeared  to  the  stodeut.  oa  he 
himself  wished,  end  occasionolSy  churned  to  be,  the  alUr  ego  of  Goodxir.  As 
■  nuunanto  of  "Burke  the  resurreotionisti"  who  was  hanged  for  wholesale 
imirdns  in  Edinbargh,  John  earned  a  tobacco- poach  mode  of  the  tanned  skin 
of  the  Tilloin,  to  show  the  date  of  his  coniii>i:tioa  with  the  Anatomical  Rooms. 
In  after  years  he  could  exhibit  tho  gold  watch  piesented  to  him  by  his  oduiir- 
ing  trieads.  Goodsir,  roqairing  greater  props  each  year,  felt  Arthur's  death 
Tery  nmch  in  ISQO.  Mr.  Stirling,  who  hail  been  engaged  by  Goodsir  in  1SS3, 
as  his  asststuDt  in  thv  conservatorship  of  the  tli^si'iim,  soon  got  iuto  the  Pro- 
feesor's  way,  and  was  eery  highly  dateeraed  by  him  ;  he  is  now  engaged  with 
IVofeasor  Turner,  and  has  shown  hia  great  skill  in  the  preparations  of  nervous 
atractures,  sa  weU  as  in  other  d!:partments  of  anatomical  work. 
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The  museum  had  long  wanted  supervisiou  and 
improvement,  aa  well  as  extension  ;  and  Goodsir  had 
literally  to  create  new  departments  in  the  collection. 
As  showing  the  enthusiasm  which  guided  him,  he  and 
two  or  three  assistants  were  engaged  in  the  museum 
two  hours  before  breakfast  when  light  permitted,  then 
from  10  A.M.  till  4  p.m.,  and  again  in  the  evenings  for 
an  hour  or  more.  He  also  had  the  labours  of  his 
teaching  and  superintendence  of  the  Practical  Rooms 
during  the  session.  With  heart  and  soul  in  the  work, 
he  effected  a  complete  regeneration  of  the  museum. 
With  the  exception  of  the  specimens  furnished  by 
the  first  and  second  Monroa,  the  comparative  anatomy 
collection  is  very  much  Goodsir's  creation,  being  devel- 
oped under  his  directing  hand.  His  thorough  training 
in  all  descriptions  of  anatomical  work  made  him  the 
most  suitable  person  in  Scotland  for  the  new  under- 
taking ;  and  now  the  museum  offers  as  fine  specimens 
as  any  collection  in  Europe — not  so  extensive  and 
varied  as  some,  but,  in  its  own  special  walk,  almost 
unequalled.  There  is  an  entire  series  of  the  anatomy 
of  the  Echinodermata,  and  of  the  finest  kind.  The 
same  may  be  said  of  the  ascidian  molluscs  and 
whalebone  class  of  preparations.  The  interest  he 
took  in  the  study  of  the  electrical  organs  of  fishes  of 
different  species  will  account  for  the  numerous  dissec- 
tions of  the  torpedo,  etc.,  and  the  escehent  mode  in 
which  the  batteries  and  minute  nervous  threads  of 
other  animals  of  the  class  are  shown.  The  cuttle-fish 
was  a  favourite   study  of  Goodsir's,  and  is  demon- 
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itrated  in  every  part  of  its  anatomy.  His  numeroua 
preparations,  injected  or  otherwiae,  of  the  alimentary 
canal,  showing  the  varioua  modifications  in  the  struc- 
ture of  the  digestive  organs  generally  in  the  mammalia, 
are  beautifully  displayed.  In  exhibiting  the  nervous 
system  of  the  Aplyaia,  and  in  his  minute  injections  of 
the  lungs  of  reptiles  and  the  gills  of  fishes,  he  was 
highly  successful.  Upwards  of  a  thousand  specimens 
of  comparative  anatomy  are  strong  evidence  of  the 
reality  of  his  work. 

In  1851  Goodsir  meditated  publishing  a  pamphlet 
headed  : — "  Proposals  for  the  Establishment  of  Medical 
Fellowships,  to  be  held  by  Graduates  in  Medicine,  to 
act  as  Medical  Tutors  in  the  University  of  Edinburgh." 
And  in  1852  he  framed  the  principles  of  an  "Sc- 
demastical,  Theological,  and  Social  Reform."  His 
programme  occupied  several  heads ;  the  first  was 
"  Presbytery  unfavourable  to  learning."  He  was  not 
satisfied  with  the  Scottish  Universities,  either  in  their 
preliminary  training  or  the  more  finished  instruction 
offered  their  alumni.  He  sought  for  a  more  genuine 
scholarship  and  higher  mental  discipline,  in  which  the 
tutorial  system  should  play  a  prominent  part.  Fel- 
lowships he  thought  should  be  established  as  rewards 
or  endowments  for  winners  in  the  race  of  every  branch 
of  learning.  Though  eager  for  his  own  science — 
medicine,  and  the  interests  of  the  university  —he  had  a 
strong  wish  for  reform  in  the  ecclesiastical  government 
of  Scotland,  and  seems  to  have  been  imbued  with  the 
spirit  of  his  grandfather  in  all  matters  theological. 
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He  suggested  a  higher  scholarabip  in  the  church,  and 
a  broader  and  more  enlighkined  spirit  of  theological 
inquuy,  resting  upon  the  Bible  rather  than  dogmatic 
standards. 

It  is  curious  to  see  how  much  education  and  theology 
engrossed  his  thoughts,  along  with  science,  from  1851 
to  1853.  Among  his  MSS.  is  the  following,  evidently 
meant  for  a  title-page  ; — "  The  Education  of  the  People, 
Training  of  the  Clergy,  and  Revision  of  Public  Wor- 
ship ;  Three  Subjects  for  Immediate  Consideration  by 
the  Church  of  Scotland  :  A  Letter  to  the  Very  Reve- 
rend the  Moderator  of  the  General  Assembly,  from  a 
Non-official  Member  of  the  Kirk."  He  complained  of 
the  system  of  public  worship,  that  the  Scriptures  were 
not  read  or  expounded, .  that  there  was  too  much 
preaching,  and  that  the  prayers  were  too  doctrinal. 

In  1853  Goodsir  revised  the  English  translation  as 
it  passed  through  the  press  of  a  work  by  Dr.  Hannover 
of  Copenhagen — On  the  Construction  and  Use  of  the 
Microscope. 

The  death  of  his  loving  associate  Edward  Forbes, 
in  November  1854,  was  a  sore  trial  to  Goodsir  and 
many  other  friends ;  the  loss  of  so  noble  a  spirit  was 
also  a  sad  blow  to  the  Edinburgh  University.  Con- 
sidering the  bonds  of  friendship,  the  joint  labours  of 
their  earlier  years,  and  other  circumstances  in  their 
history,  the  public  generally  looked  to  Goodsir  for  a 
biography  of  his  departed  friend,  for  he  was  the  best 
fitted  to  do  justice  to  his  memory.  It  is  not  necessary 
to  allude  to  the   circumstances  which   brought  Dr. 
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George  Wilaon  into  the  field  as  the  biographer ;  but  it 
is  incumbent  to  state  that  Gootlsir  meant  to  write  the 
life  of  Forbes,  and  that  IVIr.  David  Forbes,  F.E.S.,  ap- 
proved of  his  doing  so.  Goodsir  was  by  no  means 
pleased  with  Dr.  Wilson's  part  in  the  matter,  inde- 
pendent of  the  greater  objection  in  his  mind  to  a 
chemist  exprofesso  being  the  biographer  of  a  naturalist ; 
and  the  recollection  of  Professor  John  Eeid'a  life, 
treated  from  a  theological  quite  as  much  as  from  a 
physiological  point  of  view  by  Wilson,  did  not  improve 
his  feelings  quoad  the  life  of  Forbes. 

His  holidays — however  paradoxical  or  absurd  it 
may  appear  to  apply  such  a  term  to  hard  labour — were 
spent  in  working  from  10  a,m.  till  5  p.m.  in  the 
University  Museum.  In  1860 — during  the  vacation 
from  August  till  November — he  laboured  incessantly, 
and  used  to  say  to  his  assistant  he  was  never  so  happy 
as  when  in  the  museum,  and  mentioned  his  special 
pleasure  in  working  with  Professor  Hyrtl  at  Vienna, 
where  there  was  no  interference  with  his  time  or  his 
thoughts,  A  hoMday  time  was  quite  an  incongruity 
with  a  man,  like  Goodsir,  of  large  solicitude  for  the 
progress  of  his  science — a  science  linked,  as  he  \'iewed 
it,  with  the  interests  of  his  species  as  well  as  the 
groimdwork  of  his  own  aspirations.  To  his  vision  know- 
ledge was  never  "  enough  and  to  spare,"  but  scanty,  if 
not  infinitesimal,  compared  with  the  wants  of  humanity 
and  the  aims  of  philosophy.  Thus,  in  the  autumn 
of  1853,  when  suffering  from  marked  physical  in- 
firmities, and  the  more  depressed  feeling  of  banishment 
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from  his  chair,  Iiis  museum,  and  his  home,  he  could 
not  refrain  fixim  study  and  intellectual  work.  Most 
men  in  his  situation  would  have  fallen  into  a  dolcefar 
niente  life  and  rei)08e ;  hut  with  Goodsir  to  be  idle^^ 
was  to  be  miserable ;  to  stay  the  progresa  of  thtffl 
machine,  were  it  only  to  oil  and  adjust  the  gearing^^ 
implied,  to  his  impetuous  march,  aiTestment  of  force, 
if  not  retrogression ;  and  a  stand-still  was  no  better 
than  moth  and  rust.  He  was  at  Wildbad,  and  as  the 
language  of  the  country  was  of  high  import  to  the 
literature  of  his  science,  he  took  to  its  study,  engaged 
a  teacher,  and  plodded  away  in  his  usual  fashion  so  as 
to  fathom  all  its  bearings.  The  "  Black  Forest," 
whilst  it  lost  in  local  and  historical  interest  gained 
immeasurably  more  in  his  eyes  as  affording  philological 
instruction  ;  in  other  words  his  retirement  to  Wildbad 
was  far  from  being  an  hiatus  in  his  life,  as  he  added 
greatly  to  his  knowledge  of  the  German  language  and 
literature. 

He  acted' similarly  at  Nice,  which  he  reached  before 
Christmas  1833;  there  he  studied  Italian,  to  make 
himself  familiar  with  the  language  that  clothed  the 
poesy  of  Dante,  and  conveyed  to  the  world  of  modem 
science  the  researches  of  Matteucci  and  Secchi.  Nice 
was  most  enjoyable  to  Goodsir.  At  his  feet  was  the 
Mediterranean  upon  whose  shores  the  fates  of  empires 
had  been  decided,  and  the  chief  events  of  the  world 
were  clustered— events  probably  of  as  great  import  in 
man's  liistory  as  those  attending  the  victories  of  Alex- 
ander, the  hewiteheiy  of  Cleopatra,  and  the  martyred 
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;evotion  of  the  Jew  of  Tarsus,  The  fact  of  his 
proximity  to  the  Alps,  and  the  cities  of  Genoa, 
Florence,  autl  Rome,  with  all  their  classic  associations, 
lent  a  charm  to  his  pursuit  of  Italian  literature. 

Having  imbibed  a  taste  for  travel,  he  journeyed  to 
Berlin  in  August  1857,  and  professedly  for  a  holiday 
of  itfl  kind.  There  he  made  a  favourable  acquaintance 
with  Johannes  Miiller,  that  noble  German  and  still 
nobler  son  of  science,  now  no  more ;  there  also  he 
formed  a  closer  intimacy  with  Du  Bois  Eej-mond,  who 
happily  still  lives  to  illuminate  the  chemico-electrical 
phenomena  of  organised  bodies  and  other  intricate 
paths  of  physiology,  Goodsir  had  canied  a  fine  speci- 
men of  Malfvpterurus  for  the  benefit  of  hia  friend  Du 
Bois  Re}-mond's  experimental  investigations,  in  which 
he  also  took  part,  and  a  very  pleasant  inttrcourae 
sprang  from  this  scientific  fraternization.  He  had 
other  specimens  of  the  Malapteruitts  conveyed  from 
Edinburgh  to  hia  Berlin  friend,  and  in  return  for  theae 
complimentary  attentions  was  put  in  the  way  of 
obtaining  philosophical  apparatus.  His  studies  in  the 
anatomical  museums  of  Berlin  that  autumn  were  very- 
constant  or  almost  daUy,  His  note-book,  with  every 
page  filled  (now  before  the  writer),  sufficiently  teatifiea 
to  the  extended  and  careful  observationa  of  the 
osteological  departments  of  the  muaeum,  and  with 
special  reference  to  his  morphological  studies^the  gist 
of  which  had  been  laid  before  the  British  Association 
the  year  previouaty.  A  great  number  of  his  memor- 
anda refer  to  ichthyology,  and  specially  the  Clupeidte, 
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not   overlooking    the   salient    points   of    the  general^ 
collection.     All  hia  visits  to  the  Continent  were  made 
for   the    purpose   of  studying   the   great    anatomical 
collections,  and  obtaining  physiological  apparatus  ;  and  ■ 
all  this  gathering  of  knowledge  in  the  great  cities  o^M 
Europe  was  to  be  made  applicable  to  his  own  coUec- ' 
tion,  hoping,  as  all  enthusiasts  do,  to  live  to  see  his 
own  work  the  best  of  its  kind,  and  then  to  be  able  to 
cry  "  Excelsior." 

His  love  for  anatomical  specimens  was  nearly  aa 
great  as  that  of  Professor  Bereisa  of  Helmstadt  of  the 
last  century,  who  had  collected  131  of  Lieberkiihn's 
anatomical  injections  and  other  specimens,  and  viewed 
them  aa  the  greatest  of  treasures  to  be  within  hia 
reach  night  and  day.     Had  the  products  of  Goodsir's 
thirty  years'  labour  been  gathered  under  one  roof,  the 
collection  would  have  been  the  most  valuable  in  Scot- 
land, and  not  less  historical  than  demonstrative  of  the 
advance  of  the  science  during  the  most  stining  epochs  in. 
the  annals  of  natural  history  and  medicine.    Moreover, 
it  would  have  been  a  monument  to  his  own  art  as  sig- 
nificant as  the  great  collection  in  Lincoln's  Inn  Fields, 
London,  is  to  the  genius  and  industry  of  John  Hunter. 
It  was  obviously  his  wish,  for  a  long  time,  to  make  the  I 
University  Museum,   of  which  he   was    curator,  the  [ 
adorned  capital  of  the  Goodsir  column;  and  as  thoig 
world  spoke  of  the  Hunterian  collection  in  London,  I 
it  might  some  day  come  to  speak  of  the  Goodsirian  in  ' 
Ediubm-gL     He  carved  part  of  bis  masonry  out  of  old 
materials,  and  still  more  out  of  the  unquarried  rocks ; 
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then  he  used  fioer  chisels  than  his  predecessors,  and 
sought  to  enrich  his  architecture  by  fresh  emblems  and 
fresh  treatment.  With  an  artistic  feeling  for  colour, 
an  Eesthetic  taste,  and  a  thorough  love  of  work  amount- 
ing almost  to  a  sacred  devotion,  he  not  only  did  more 
single- handed  than  any  man  of  his  time  in  museum- 
formation,  but  in  displaying  the  siTie  qua  non  of  each 
preparation  in  hand  gave  an  illustrative  speciality  to 
his  work,  as  distinct  as  the  colouring  of  Titian  or  the 
minute  traits  in  the  tavem-scencs  of  Tcniers. 

On  his  return  from  Germany,  in  1857,  he  paid  a 
visit  to  his  friend  Dr.  Acland  of  Oxford,  and  enjoyed 
it  exceedingly.  He  had  an  appreciating  host  in  the 
Oxford  Professor,  with  whom  he  could  make  a  daily 
inspection  of  the  new  museum,  then  approaching  com- 
pletion, and  fulfilling  all  the  requirements  of  an  Ana- 
tomical and  Natural  Historj'  collection.  Goodsir  liked 
to  talk  of  the  glorious  past  of  that  ancient  university, 
its  mediseval  struggles,  its  historic  characters  and  their 
defence  of  what  appeared  best  in  rebgion,  pohtics,  and 
letters.  Oxford,  with  its  classic  fame,  its.  scholastic 
influence,  and  its  educational  modes  and  purport,  were 
a  debght  to  Goodsir,  who  would  gladly  have  tried  to 
implant  the  Oxonian  system  upon  the  hard  and  dry 
northern  scheme  of  education.  For,  with  all  his  nation- 
ality and  large  inheritance  of  the  Scottish  covenanting 
spirit,  he  was  too  broad  in  his  beliefs,  and  too  zealous 
for  freedom  of  thought,  not  to  sec  the  need  of  some 
.  -qualifications  to  the  doctrinal,  dry,  and  dogmatic  stand- 
ards ruling    the  religious  denominations,  if  not  the 
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ctliics  and  philosophical  teaching  of  Scotland.  Oxford 
had  other  charms  in  its  fellowehipa  and  endowments, 
and  its  pleasant  retreats  for  the  aged  literati,  or  those 
who  had  earned  a  philosophical  status  within  its  aca- 
demic halls. 

To  render  anatomical  and  physiological  research 
worthy  of  its  high  calling,  and  consonant  with  his 
wonted  mode  of  investigation,  Goodair  saw  the  desir- 
ability of  having  the  most  perfect  instruments  to  work 
with.  The  great  minds  of  Europe,  bent  on  similar 
inquiries  as  Goodsir,  called  in  the  aid  of  the  philoso- 
phical instrument  maker.  He  had  frequently  com- 
missioned his  pupils  or  friends  visiting  tlie  Continent, 
to  pick  up  all  the  novel  apparatus  applicable  to 
anatomy  and  physiology;  and  in  1859,  between  the. 
winter  and  summer  sessions,  he  visited  Paris  solely 
for  the  purjaose  of  obtaining  philosophic  apparatus. 
In  the  autumn  of  the  same  year,  and  for  a  similar 
object,  he  visited  Leipsic,  Dresden,  and  Vienna.  He 
of  course  spent  much  time  in  the  museums,  and  talked 
with  all  the  men  of  eminence.  He  was  greatly  pleased 
with  the  city  of  Prague,  and  not  least  with  what  he 
saw  in  the  dissecting  rooms  there,  and  which  he  con- 
sidered worthy  of  being  adopted  at  home.  These 
frequent  visits  to  the  Continent  enabled  him  to 
purchase  a  complete  collection  of  physiological  appa- 
ratus, such  as  had  been  employed  by  Du  Bois  Rey- 
mond,  Vierordt,  Pfliiger,  and  Helmholtz,  and  other 
distinguished  German  physiologists.  He  was  the 
first  to   introduce  these  very  costly  instruments    to 
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Scotland,  and  for  his  own  private  research  and  in- 
struction. 

Foreign  savans  frequently  consulted  Goodsir  on 
their  special  inquiries.  When  the  Austrian  Govern- 
ment, in  1857,  decided  on  a  scientij&c  circumnaviga- 
tion of  the  globe,  Goodsir  was  applied  to  for 
information  as  to  the  best  modes  of  dredging  and  other 
equipments  for  the  natural  history  service  of  the 
expedition.  Goodsir  supplied  the  Novara  ship  with 
its  iron  dredges  and  canvas  nets,  and  all  the  informa- 
tion he  could  offer  from  his  experience  in  fathoming 
deep  waters  and  coUecting  mLne  animals.  Th! 
Austrian  Government  thanked  him  for  his  kindness, 
and  the  volumes  containing  a  history  of  the  Novara 
expedition  recognise  his  presentation  of  the  apparatus 
mentioned  above. 


CHAPTER  X. 

A  Mathematical  Solution  of  Organic  Forms — The  Triangle  and  Crystal 
— Lectures  on  Man — His  Addresses  and  Correspondence — The 
Respect  shown  him. 

Towards  the  latter  days  of  his  life  Goodsir  bestowed 
the  closest  inspection  upon  the  surface  of  organic 
fonns :  thus  he  traced  the  minute  lines  upon  the  human 
femur,  their  size,  direction,  and  spaces  of  enclosure; 
then  he  mapped  the  palm  of  the  hand,  with  all  its 
linear  markings,  and  compared  these  with  the  hand  of 
the  chimpanzee.  It  was  not  enough  for  him  to  note 
the  general  differences  of  these  allied  organs  in  man 
and  his  near  neighbour,  he  must  seek  for  the  cutaneous 
and  finer-shaded  distinctions  or  disparities. 

In  1864  he  began  to  consider  the  type  or  plan 
upon  which  textures  were  arranged.  His  attention 
was  first  directed  to  the  human  muscular  system  of 
which  he  made  dissections,  models,  and  drawings. 
Having  detached  with  great  care  the  muscles  from 
their  attachments,  he  dissected  out  the  fasciculi  to 
show  the  maimer  in  which  they  joined  the  tendon, 
and  the  direction  of  the  fibres  to  form  a  fasciculus. 
He  noted  that  fasciculi  do  not  pass  parallel  to  each 
other  to  join  the  tendon,  but  obliquely  or  diagonaUy, 
and  ultimately  to  cross  each  other  at  angles ;  it  was 
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the  same  with  individual  fibres  comprising  a  fasciculus. 
The  arrangement  of  the  fibres  of  tendons  was  also  in 
conformity  with  that  observed  to  regulate  the  muscles, 
where  the  fasciculi  and  fibres  do  not  proceed  in  one 
direction  only,  but  are  arranged  in  series  of  bundles 
whose  form  is  triangular,  and  that  they  overlap  each 
other  at  their  apices.* 

Goodsir  had  section  after  section  of  bone  made 
with  the  view  of  examining  the  direction  of  the 
Haversian  canids  and  the  arrangement  of  the  fibres  of 
the  solid  osseous  texture,  also  the  direction  of  the 
tendinous  and  muscular  fibres  attached  to  the  bony 
surface.  By  placing  black  bristles  in  the  minute 
foramina  visible  upon  the  surface  of  the  different 
sectiouE,  the  oblique  direction  of  these  foramina,  and 
the  canals  into  which  they  open,  either  from  below 
upwards,  or  vice  versd,  was  well  shown,  and  the  spaces 
between  these  bristles  appeared  triangular.  People 
were  disposed  to  smile  at  his  anatomical  minutiie,  yet 
those  who  looked  narrowly  at  the  same  structures  saw 
the  same  markings.  Had  he  thought  of  it,  he  might 
have  silenced  opposition  by  citing  the  presence  of  a 
mere  spicule  of  bone  on  the  Luner  side  of  the  humerus, 
leading  Knox  to  prophesy  a  supra-eondyloid  foramen, 
as  showing  what  a  detective  eye  and  responsive  brain 
can  do  in  elucidating  Nature's  types.  He  showed 
great  facility  in  tracing  lines  and  facets  on  osseous 
and  other  surfaces,  in  the  same  way  as  Sir  David 

Dr.  Huir,  na  I'rosector  to  tlio  class,  assiatcd  Professor  Ooodalr  iu  tht:se 
disaeetiuna.  His  dwd  oliBerviiliana  on  the  mnsculur  fibres  of  the  alligator 
IJoitmal  of  AiuUomy  and  Physiology,  vol.  ii.)  nre  interesting. 
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Brewster's  keen  vision  directed  to  his  special  work 
enabled  him  first  to  see  the  ultra  red  portion  of  the 
spectrum,  and  to  ace  it  better  than  any  other  person  ; 
in  both  instances  it  may  be  inferred  that  the  optical 
sense  could  be  extolled  or  heightened  by  force  of  will 
when  the  mind  was  intent  on  "  light,  more  light." 

A  close  scrutiny  of  the  structure  of  organised 
forma,  and  a  rigid  comparison  of  the  forms  themselves, 
led  Goodsir  to  the  theory  of  a  triangle  as  the  mathe- 
matical figure  upon  which  Nature  had  built  up  both 
the  organic  and  inorganic  worlds.  The  fundamental 
principle  of  form,  he  seemed  to  think,  lay  within  the 
province  of  crystallography,  and  was  to  be  discovered 
by  a  close  study  of  the  laws  of  that  science.  The  fii-st 
expression  of  his  belief  wiia  in  the  museum  in  1865, 
when,  holding  out  bis  hand  and  bending  the  phalanges 
of  his  thumb  towards  the  palm,  thereby  producing 
certain  angles,  he  said  to  Mr.  Stirling,  "There  is  the 
triangle,  the  basis  of  organic  forma."*  He  had  his  hand 
triangled,  and  this  member  he  found  to  coiTcspoud 
with  the  angles  taken  from  the  head  and  shoiddcrs, 
and  other  part^  of  his  body.  He  considered  that 
every  organism  could  be  enclosed  in  a  figure  of  a 
precise  and  charactcriatic  form,  which  he  compared 
with  a  crystal,  and  that  each  part  of  an  organism  also 


*  It  is  eraential  to  state  that  Goodsir  left  no  MS.  as  a,  guiilnnce  lo  his 
dltJniBte  Tiews  of  the  triangle,  auil  tliut  tliis  clinjiter,  lu  Tht  na  it  uttaujits  an 
duoid«tioli  of  his  theory,  in  liased  on  the  rcoolleetiona  of  couvenuilion  with 
the  professor  ;  ancl  ia  mainly  derived  from  liis  famiiy  and  Mr.  Stilling,  hi* 
museojii  assistant,  who  formonths  taliourDd  to  carry  out  by  vuious  diasectioiu 
md  pUiu  liie  uuster'a  triutgle-bypotheBs. 
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jsed  a  precise  form,  which  viewed  according  to 

h.e.  laws  of  crystal  lography,  was  eitlier  the  same  form 

f  crystal  as  that  of  the  entire  organism  or  a  derivative 

rem  it.     In  explanation  of  his  views  as  applied  to  the 

liuman  body,  he  constructed  a  triangle,  the  two  aides 

of  which,  meeting  at  a  point  above  his  head,  passed 

obKquely  downwards,  touching  the    most  projecting 

-  part  of  his  shoulders,  as  far  as  his  feet,  whilst  the  base 

[was  a  line  drawn  across  at  the  level  of  the  soles.     He 

Ssund  that  one  side— viz.  the  right,  was  longer  than 

ihe  left,  in  his  own  case  to  the  extent  of  two  inches  ; 

Old  this  preponderance  of  the  right  over  the  left  side 

iraa  invai-iably  manifested    by  the    different   organic 

Jforms  he  examined.     He  then  subdivided  this  triangle 

mby  transverse,  vertical,  and  obUque  lines,  and  found 

ihat  they  or  their  points  of  intersection  corresponded 

1  certain  well-defined  anatomical  points  or  lines,  as 

the  epigastrium,  umbilicus,  ribs,  knees,  wrist,  etc.     By 

placing  one  of  these  triangles  on  a  flat  surface,  and 

-^erecting  from  its  sides  and  base  three  triangles  of  the 

nc  form,  which  met  above,  he  enclosed  a  space  in 

»-hich  the  body  he  was  examining  could  be  contained, 

ind  the  tetrahedron  formed  by  the  apposition  of  the 

!gea  of  these  four  triangles  he  called  the  crystal     He 

jgued  what  measures  a  man  will  measure  a  tree,  and 

X  t;  was  curious  to  see  the  compiiriaon  between  his  own 

figure  triangled  and  a  tree  as  a  whole,  including  roota, 

tlieir  fibrils,  the  stems,  and  twigs.     He  looked  in  every 

field  of  organic  life  for  illustration  to  his  theory — to 

ic  viae  and  other  trees,  to  fruits  of  home  and  foreign 
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growth,  to  the  billa  and  feathers  of  birds,  to  the 
tortoise  back  and  gorilla  skull — possibly  the 

"  Eye  of  newt  nnd  loe  oE  frog, 
Woo!  of  bat  and  tongae  of  dog," 

as  all  were  meet  ingredienta  in  hia  cauldron  of  in- 
quisition. 

Tubes  like  the  aorta  were  demonstrable  by  seg- 
ments of  triangles.  Even  in  the  cancelli  and  foramina 
of  bones,  and  the  capillary  network  of  vessels,  he  saw 
the  angular  element  j)revaiUng.  As  instances  of  his 
theory  in  the  primitive  structures,  he  cited  the  spindle- 
shaped  cell — as  consisting  of  two  triangles  imited 
base  to  base;  and  he  supposed  that  the  blood-discs 
might  break  up  into  three  angles  like  the  lens  of  tlie 
eye,  and  possibly,  if  vision  was  sufficiently  microscopic, 
the  same  tripartition  might  be  seen  in  the  organic 
granules  or  molecules. 

Afraid  of  inaccuracy  creeping  into  his  calculations 
when  startling  results  came  forth,  he  was  wont  to 
exclaim — "  Now,  Mr.  Stirling,  let  us  have  God's  truth 
in  the  measurements.  God's  truth  in  everytliingi  I 
live  for  that."  As  he  believed  that  every  cell  had  a 
parent  cell  or  "  a  mother,"  so  he  argued  there  was  an 
umbUicus  or  centre  in  everythmg  in  nature,  and  two 
sides,  a  right  and  a  left.  These  sides  he  viewed  as 
having  opposite  obliquities  with  reference  to  each 
other.  Thus,  in  the  limbs  the  different  segments  when 
flexed  on  each  other  presented  alternate  obliquities, 
and  when  the  arms  were  folded  over  the  chest  so  that 
the  hands  rested  on  opposite  shoulders,  an  oblique 
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arraDgemeDt  was  recognised.  The  oblique  overlappiog 
of  one  structure  over  another  he  observed  not  only  in 
the  animal  organism,  but  in  the  folia  of  a  leaf-bud  or 
the  various  parts  of  the  flower. 

The  cell,  viewed  in  its  growth,  its  functions,  and 
almost  universality  of  purpose,  gave  weight  to  the 
supposition  of  man  being  simply  a  big  conglomerate 
of  cells,  rising  up,  maturing,  and  decaying ;  with  a 
better  knowledge  of  the  protozoa,  Man  became  likened 
to  a  huge  composite  of  monads  striving  their  best  for 
the  common  weal  of  the  presidential  homo :  now  Good- 
sir,  who  had  admitted  both  these  physiological  hypo- 
theses, went  still  further,  and  saw  in  the  growth,  the 
form  and  finished  structure  of  Man — ^a  tetrahedron. 
This  doctrine — strange,  nay  passing  strange — was  based 
on  a  vast  midtitude  of  observations,  culled  with  the 
characteristic  assiduity  of  an  enthusiast,  and,  more  mar- 
vellous to  say,  sprang  from  the  brain  of  a  man  who  had 
all  his  life  been  solicitous  for  facts.  It  was  occasionally 
thought  that  Goodsir's  theories  got  in  advance  of  his 
own  facts,  but  at  no  time  of  his  history  had  ho  shown 
auch  a  tendency  as  now  to  imitate  Goethe  in  his  high 
flights,  when  he  wTote  to  Herder  that  nature  herself 
would  envy  him  his  penetrating  into  her  mysteries. 

In  Goodsir's  professional  career,  and  mingling  with 
the  practical  everyday  aims  of  a  great  teacher,  there  crop 
out  from  time  to  time  peculiarities  of  thought,  highly 
speculative,  now  traceable  to  his  German  readings,  but 
as  frequently  of  native  growth  or  Goodsirian  genesis. 
If  these  psychological  manifestations  came  with  the 
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growing  metamorphosia  of  age,  they  were  also  attend- 
ant upon  fuller  experience  and  a  greater  insight  into  his 
science.  Thus  hia  study  of  the  Nautilus,  and  numerous 
shell-fonns,  inclined  him  to  adopt  the  logarithmic  spiral* 
as  a  teleological  chart  in  nature's  beautiful  designs, 
Aa  Newton,  from  tlic  geometric  forms,  made  out  the 
law  of  the  force,  Goodsir  conceived  it  probable  that 
"the  logarithmic  spiral  would  be  found  to  be  tlie  law 
at  work  in  the  increase  of  organic  bodies."  Then  his 
consortings  with  D.  E.  Hay,t  who  rested  his  Eeathetic 
lines  on  harmonic  angles  led  to  his  more  careful  com- 
parison of  the  skeleton  with  the  human  form ;  and  this 
new  inquiry  elicited  the  belief  that  the  measure- 
ments of  limbs  and  regions  are  based  on  aliquot  parts  of 
an  angle.  The  harmonic  angles  had  thetr  day,  and 
vanished  before  the  hght  of  fresh  observation  —  multi- 
plied and  re-multiplied  to  meet  the  requirements  of  a 
new  ideality. 

Apparently  dissatisfied  with  the  ancient  mj-tho- 
logical  doctrines  that  placed  a  globe  on  the  head  of 
Atlas,  and  the  beautiful  analogies  in  the  same  direction 
advanced  by  Cicero  {De  Natura  Deorum),  and  finding 
"  the  cellular  theory  "  and  others  that  he  had  helped  to 
build  up  insufficient,  he  sought  another  foundation  to 
the  organic  architecture,  and    discovered,   as   he  be- 

•  Sir  John  I,eslie  waa  the  firat  to  imlicate  the  orgiinii^  aspect  of  th«  Iciguith- 
mic  spiral  which  ha  observed, — "  eiactly  reaeiubh-ji  the  genera!  form  anij  the 
elegant  septa  of  the  NaiUUia. "  {Ototnetntal  Analysw  and  Oiometry  of  Cvne 
Mnet.     Ediulmrgh,  1821,  p.  4SS.) 

t  Vide  "  The  aeomaric  Beauty  of  (he  Jliiman  Fiffure  drjintd  "  by  D.  R. 
Hay,  F.R,8.E.,  paWiahed  by  BlarkwoiKi  *  Sona,  Edinburgh,  I86I. 
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Ueved,  the  corner-stone  of  the  temple  in  the  tri- 
angle !  The  ircemasonry  emanating  not  improbably 
from  the  aborigines  of  the  Nile,  and  that  carried 
the  triangle  as  an  ark  and  symbol  in  lo  triumphe 
procession  through  the  "  hundred-gated "  Tbebes  to 
the  grand  temple  of  Kamak, — centuries  before  the 
BUggestive  basis  of  the  "  English  inch  "  and  "  Quarters" 
were  disembowelled  by  John  Taylor  and  Piazzi  Smyth 
from  the  pyramid  and  chambered  caverns  of  Cheops  of 
Gbeezch  ;  the  triangle — the  high  token  of  the  Oinero- 
mathic  Brotherhood,  so  ancient  as  to  be  lost  in  Eastern 
mythology,  and  now  in  everyday  use  as  a  feature  of 
modem  and  public-marching  fraternities — came  to  be 
invested  by  Goodsir  with  a  higher  significance  than 
Eastern  emblems  clothed  in  the  wildest  of  imagery — 
namely,  the  glory  of  type — the  primitive  form — the 
universal  image  of  nature. 

In  seeking  his  grand  ideal — a  physiological  law 
ruling  the  form  and  growth  of  organisms,  as  gravita- 
tion is  held  to  prevail  in  the  physical  world^the  last 
years  of  his  life  were  as  absorbing  as  his  buoyant  ado- 
lescence, if  not  the  most  interesting  of  all ;  for  as  hia 
body  became  increasingly  weak  his  spirit  soared  higher 
and  higher  to  the  pinnacle  of  speculation.  The  happy 
psychological  condition  prevailing  with  the  phthisical 
patient  seems  to  have  been  meted  out  to  Goodsir  ;  with 
hopes  of  a  longer  life,  a  kind  of  optimism  took  possession 
of  his  faculties.  His  bodily  powers  were  daily  deteriorat- 
ing; his  hours  of  sleep  were  short  and  unrefreB!iing,aud 
the  enjoyment  of  society  had  vanished  for  e\'er ;  but  there 
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was  one  earthly  solace  left — sweet  and  passing  sweet  to 
him — discovery.  With  this  phantom  of  the  mind 
aUiiring  him  on,  he  fought  agiiinst  the  fates,  disregard- 
ful  of  the  daily  severance  of  life  by  the  black-veiled 
Atropos.  He  seemed  to  possess  a  strength  of  soul  that 
enabled  him  to  stave  off  pathological  changes — the 
grand  help  to  this  fortitude  being  the  "Triangle" 
theory  of  formation  and  law  that  he  hoped  to  complete 
as  the  greatest  of  liis  earthly  work. 

Readers  of  this  sketcli  will  be  apt  to  treat  Goodair's 
triangle  aa  Schiller  behaved  after  listening  to  Goethe's 
theory  of  the  metamorphosis  of  plants,  by  a  shake  of 
the  head,  and  sayings"  All  this  is  mere  idea,  and  not 
foimded  on  obsei-vatioa ;"  to  which  Goethe  replied, 
as  probably  Goodsir  would  have  done  in  defence  of 
his  universal  image,  that  "  it  was  agreeable  to  have 
ideas  at  his  command,  and  particularly  to  see  the 
reality  of  them  with  his  own  eyes."  The  Goethian 
doctrine,  once  so  much  laughed  at,  has  long  been 
accepted  by  the  world.  Time  will  show  if  the  same 
fate  will  attend  Goodair's  idea  as  to  Man — a  psychical 
being  and  of  "  form  divine  "  being  but  a  crystal  in  his 
structural  entity  and  arrangement. 

The  title  he  adopted  for  his  lectures  on  man — 
"On  the  Dignity  of  the  Human  Body" — is  highly 
characteristic  of  Goodsir.  It  augurs  respect  for  the 
physique  of  humanity, — it  honoure  the  form  of  man 
aa  a  type  of  excellence, — and  seems  to  breathe  of 
reverential  regard  for  the  precedence  and  lordliness 
enshrined  therein.     At  the  threshold  of  his  argument 
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le  wishes  distinctly  to  set  forth  that  Humanity  stands 
not  only  in  degree  but  in  kind,  above  Animality, — that 
man  is  a  being  invested  with  a  masterly  privilege 
over  the  brute,— and  that  the  bodily  form,  as  the 
representative  of  a  psychical  governance,  wears  a  true 
dignity  of  character.  Througho'ut  this  series  of  lectures 
on  man,  Goodsir  has  given  an  anatomical  and  phUo- 
sophical  explanation  of  a  deep  meaning  of  Spencer 
the  poet,  couched  in  the  fallowing  lines  in  "  An 
Hymn^  in  Honour  of  Beautie"— 

"  For  of  the  soule  the  bodie  fonn  doth  take  ; 
For  soule  is  forme,  and  doth  the  bodic  moke." 

He  argued  for  the  absolute  completeness  of  the  struc- 
tural   characteristics    of    man.      The     animal    body 

might  be  complete  as  far  as  the  purpose  of  its  crea- 
tion, but  incomplete  as  regards  the  type  of  structure  on 
which  it  ia  formed— in  other  words,  teleologically 
complete,  yet  morphologically  incomplete ;  whereas 
the  human  body  he  considered  complete  in  both 
respects.  In  his  exaltations  of  man,  he  was  not  for- 
getful of  the  existence  in  the  animal  of  a  principle 
allied  to  human  consciousness. 

In  his  lecture  on  "  The  Essence  of  Humanit}',"  he 
held  that  tradition,  history,  and  revelation  combined 
in  a^gning  a  locality  in  the  North  Temperate  Region 
for  the  original  area  of  man.  He  looked  upon  the 
arrangements  by  which  "the  erect  position  in  man" 

maintained  as  involving  the  conception  of 
absolutely  complete  struetiiro  and  as  highly  important 
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relations  to  the  rational  consciousness  in  humanil 
In  treating  of  tbc  "  Upper  Limb  in  Man,"  he  contrasts 
it  with  the  sumc  structures  in  the  Qtmdvmnana,  and 
after  pointing  out  the  essential  differences,  says,  "  The 
principle  on  which  the  completeness  of  the  upper  limb 
is  based  consists  in  its  purposes  as  an  instrument  for 
acting  on  matter,  in  terms  of  his  human  faculty  of 
thinking  in  space."  He  believed  that  speech  was 
conferred  upon  man  by  an  immediate  or  Divine  pro- 
cess or  aet,  that  man  has  no  conti-ol  over  hinguage — he 
is  merely  an  unconscious  agent  in  its  changes  and 
progress. 

In  his  lecture  on  the  skull  and  brain,  he 
taincd  the  firm  conviction  that  "  the  human  brain 
exhibits  in  its  geometrical  proportions  and  mass  a 
great  suiJcriority  over  the  brain  of  any  other  animal 
— a  superiority  similar-  to  that  presented  by  the  human 
bones,  joints,  muscles,  and  organs  of  sense,"  and  that 
'*  its  structural  and  functional  completeness  distinguish 
it  from  every  other  form  of  brain."  Goodsir  held 
the  doctrine  that  symmetiy  of  brain  has  more  to 
do  with  the  higher  faculties  than  bulk  or  form. 
Bichat  entertained  a  similar  opinion,  as  he  looked  to 
■want  of  symmetry  in  the  two  sides  of  the  cerebrum  as 
a  cause  of  insanity.  Strange  to  say,  the  brain  of  the 
man  of  genius,  Bichat  himself,  was  found  to  be  remark- 
ably non-symmetrical.  In  showing  "  the  position  of 
man  in  the  scale  of  being,"  he  holds  that  the  revealed 
record  should  be  taken  into  account  in  the  general 
discussion  of  the  subject ;  and  that  man  in  his  consti- 
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totioii  consists  of  three  elements  —  a  corporeal,  a 
paycliica],  and  a  spiritual.  In  treating  of  "  progressive 
man"  in  the  last  lecture  of  the  series,  and  of  the 
inSuence  of  Christianity  on  man,  he  said—"  I  would 
only  impress  upon  you,  as  students  of  science,  that 
science,  properly  so  called,  had  its  origin  within  the 
Christian  era  ;  that  its  progress  is  one  of  the  results  of 
Christianity ;  and,  moreover,  that  one  of  the  greatest 
dangers  to  which  the  Christian  system  is  at  present 
exposed  is  the  erroneous  tendency  to  elevate  science 
above  the  other  forms  of  human  belief." 

However  man  was  to  be  viewed  relatively,  Goodsir 
aimed,  in  the  first  place,  at  an  accurate  definition  of 
his  physical  lines  and  form — a  great  desideratum  in 
anthropology ;  and  his  anatomy,  though  very  briefly 
set  forth,  is  admirably  done.  He  had  a  greater  object 
in  view,  however,  and  that  was  the  declai-ation  of  his 
j»yehological  views  of  man,  in  the  hope  of  checking  the 
growing  Darwinianism  in  England,  and  countemcting 
the  impression  made  upon  the  members  of  the  Edin- 
burgh Philosophical  Institution  by  Professor  Huxley's 
lectures  on  "  The  Kelation  of  Man  to  the  Lower  Ani- 
mals." In  his  anatomical  and  medical  inquiries  be 
had  always  stood  out  for  man's  superiority  in  the  scale 
of  being,  his  high  attributes  and  spiritual  relations. 
As  a  professor,  he  felt  bound  to  show  his  colours  ;  nay, 
he  held  it  to  be  an  imperative  duty  to  defend  the 
citadel  of  orthodoxy  against  what  he  deemed  an  un- 
qualified and  hasty  expression  of  thought.  Speaking 
with   the  authoritj-  of  an  anatomist,   and    adducing 
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rcasona  for  maintaiiung  the  existence  of  the  psyche  or 
psychic  principle,  and  tlie  pneuma  or  spirituaJ  ele- 
ment in  man,  he  rendered  important  aid  to  the  cause 
he  espoused.  His  anatomical  and  physiological 
opinions,  as  well  as  his  psychological  reasonings,  will 
naturally  come  to  be  examined  from  different  points 
of  view ;  for,  as  Pope  says, 

"  'Tis  witK  our  judgments  as  our  watches,  none 
Qo  juBt  alike,  but  each  believea  hia  own." 

and  since  science  has  broken  loose  from  theological 
dogmas  and  state  churches,  it  has  shown  a  tendency 
to  a  bold  reaction  of  feeling  against  all  records  but  its 
own- 
Being  elevated  to  the  chair  of  every  society,  ex- 
cepting the  "  Royal,"  of  which  he  was  a  member,  he 
was  called  upon  to  deliver  many  introductory  ad- 
dresses, and  not  unfrequently  to  give  his  views  on 
special  subjects  of  inquiry,  of  current  interest  to 
the  society.  His  addresses  to  the  "  Medico-Chirurgical 
Society,"  and  the  "  Royal  Medical,"  printed  in  this 
volume,  are  furnished  as  examples  of  his  stylo  and 
train  of  thought  in  both  directions.  His  appearance 
at  the  "  Royal  Medical  Society  "  was  hailed  with  plea- 
sure by  the  oldest  representatives,  as  well  as  the 
students  belonging  to  the  society  ;  and  his  treatment 
of  his  subject — "  Life  and  Organisation  " — was  viewed 
as  no  less  felicitous  than  philosophical. 

In  his  capacity  as  "  Promoter,"  he  was  twice  called 
upon  to  address  the  medical  graduates  on  their  aa- 
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Burning  the  honoura  of  Doctor  MedicincB.  These  ad- 
dresses were  carefully  written  out,  as  he  held  it  right 
to  he  methodical  and  accurate,  and  that  parting  words 
of  advice  should  be  appropriately  tendered  to  those 
who,  as  alumni,  had  been  under  the  sheltering  w-ing  of 
their  alma  mater  for  years,  and  who,  as  graduates, 
might  be  expected,  as  they  should  be  encouraged,  to 
uphold  the  dignity  and  interest  of  their  profession. 

After  the  first  year  of  his  professorship,  he  moved 
from  Lothian  Street  to  a  large  house  in  George 
Square,  which  he  fitted  up  in  good  style ;  there  he 
received  many  of  his  old  friends  and  numerous  visitors 
from  the  Continent ;  and  there  no  doubt  he  hoped  to 
find  in  surgical  and  consultation  practice  a  new  field 
for  the  display  of  his  abilities.  Disappointed  in  his 
hospital  aims,  and  otherwise  harassed,  he  took  up  his 
residence  in  Charlotte  Street  in  the  New  Town.  Here 
his  habits  underwent  a  great  change.  To  avoid  visitors 
he  went  to  bod  at  8.30  p.m.,  and  rose  before  5  A.M. ;  in 
this  way  he  got  five  hours  work  done  before  Edinburgh 
had  breakfasted.  He  lived  in  rigid  simplicity  and  did 
nearly  everything  for  himself;  the  sofa  of  the  day 
became  his  bed  of  the  night,  so  that  he  slept  amidst 
his  papers  and  special  preparations,  and  could  dress  or 
turn  to  work  at  any  time  without  the  fear  of  intruding 
domestics.  For  acme  years  he  sought  the  country  by 
the  shores  of  the  Firth  of  Forth,  and  lived  at  the 
Trinity  Baths,  three  miles  from  the  University.  He 
moved  from  the  baths  to  Edinburgh  again  for  eighteen 
months,  and    then    finally    settled  at  South   Cottage, 
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Wardie,  where  Edward  Forbes  died.  South  Cottage, 
though  only  200  yards  from  the  sea,  was  quite 
hidden  by  other  dwelUngs,  and  as  a  low-roofed, 
inconvenient  and  (Hugy  residence,  was  quite  unfit 
for  an  invalid  like  Goodsir.  In  1862 — and  the  fact 
is  mentioned  to  show  that  so  late  as  that  year,  he 
waa  still  aiming  at  a  life  of  labour,  around  which 
greater  domestic  comfort  should  be  associated  —  he 
bought  a  feu,  or  bit  of  ground,  at  Wardie,  to  build 
a  house  upon,  and  from  which  he  could  always  com- 
mand the  sea.  The  house  was  to  be  based  on  new 
architectural  principles,  and  the  designs  given,  by 
Goodsir  interested  Mr.  Cousin,  the  city  architect  of 
Edinburgh,  exceedingly;  indeed,  the  designs  were 
neai'ly  completed  when  his  growing  infiimities  came 
in  the  way  and  superseded  all  earthly  constructions, 
but  the  fame  and  honours  attached  to  science. 

Professor  Goodsir  waa  in  the  habit  of  receiving 
letters  from  every  man  of  note  in  anatomy  and  the 
nahiral  sciences  in  Europe.  He  was  viewed  in  an 
amiable  light  by  all  of  them,  and  not  a  few  showed 
him  cordial  friendship,  if  not  the  most  confidential 
intimacy.  Considering  his  reluctance  to  the  epistolary 
form  of  writing— for  he  was  a  much  worse  example 
than  Talleyrand  in  the  way  of  putting  off  bis  replies 
from  day  to  day  and  month  to  month — his  cor- 
respondence is  strikingly  curious  as  coming  from  all 
sorta  and  conditions  of  men— c.  g.  Canongate  artisans, 
counti-y  surgeons,  English  and  Irish  naturalists,  jind 
Scotch  noblemen.     The  majority  wrote  him  on  ana- 
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tomical  and  acientific  matters ;  but  he  waa  expected 
to  be  au  fait  on  education,  college  reforma,  fisheries, 
veterinary  medicine,  and  agriculture,  cum  omnibus 
rebus  et  quibusdam  alus. 

Great  confidence  was  reposed  in  Goodsir'a  observa- 
tions and  accuracy,  in  his  museum  work,  hia  published 
writings,  and  anatomical  opinions,  theoretical  and 
pathological  Abroad,  and  in  the  best  schools  of 
Europe,  the  feeling  towards  him  and  the  Edinburgh 
School  of  Anatomy  almost  approached  the  expression 
of  Haller  quoad  the  Monros  ;  and  Good^r  ibi  eminct 
would  have  been  no  undue  representation  of  the 
respect  entertained  for  hira  for  many  years.  As  early 
as  1845,  the  pubhcation  of  hiB  Anatomical  and  Patho- 
logical Observations  gave  him  a  good  position  both  at 
home  and  abroad.  This  position  was  enhanced  in 
February  1850,  when  he  issued  the  first  part  of  his 
Annah  of  Anatomy  and  Physiology,  bearing  the  loga- 
rithmic spiral  on  its  cover,  and  consisting  of  six  sheets 
of  original  matter,  illustrated  in  the  beat  st}'le  of  art. 
No  British  anatomist  felt  satisfied  with  less  than  a 
personal  introduction  to  the  Edinburgh  professor,  as 
an  able  representative  of  the  science  and  its  new  teach- 
ings ;  and  one  distinguished  German,  it  is  said, 
thought  it  a  sufficient  recompense  for  his  travelling  so 
far  as  Edinburgh  that  he  had  seen  John  Goodsir.  He 
had  a  mutual  good  feeling  towards  his  contemporaries 
in  every  walk  of  medicine,  and  especially  for  those 
who  like  himself  were  showing  a  love  of  science,  and 
no  less  noble  endeavour  to  extend   the  lines  of  dis- 
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covery  and  to  widen  the  basis  of  philosophy.  He 
spoke  pleasantly  of  his  English  friends,  and  highly  of 
Professor  Owen,  whose  labours  in  teleological  anatomy 
he  greatly  valued,  and  whose  papers  on  the  Aye  Aye 
(Chiromys)  of  Madagascar  he  used  to  cite  as  a  model 
of  what  a  scientific  paper  should  be.  When  the 
British  Association  met  in  Edinburgh  in  1850,  Pro- 
fessor Goodsir  was  elected  president  of  the  physio- 
logical and  zoological  department,  and  discharged  his 
duty  with  his  wonted  ability  and  success. 
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CHAPTER  XL 

Last   Dlness — Hopes   of  the   Future — Death — Opinions  of  llie   Preaa 
regarding  Goodsir — Beaum^  of  his  Character. 

Each  year  after  1863  saw  the  professor  feebler  in  the 
use  of  his  limbs,  and  less  able  to  cope  with  the  higher 
Btndies  of  his  science.  His  irritability  of  feeling 
increased  with  his  bodily  suffering,  and  he  seemed 
best  when  left  alone  in  the  museum.  No  one,  either 
at  home  or  abroad,  threw  much  light  upon  his  patho- 
logical condition  ;  nor  does  he  appear  to  have  tried 
any  remedial  measures  of  moment  after  his  return 
from  Germany.  He  eschewed  society,  and  became  more 
and  more  of  a  hermit  at  Wardie.  At  home  he  was 
constantly  reading,  or  being  read  to  by  his  sister, 
who  also  lightened  some  of  his  evenings  by  playing 
on  the  organ  or  piano.  Though  disabled  so  much  in 
body  and  shattered  in  nerves,  he  did  not  cease  to 
labour.  Work  'was  before  him,  and  this  filled  his 
mind  with  hopes  of  life  and  the  further  enjoj-ment  of 
his  intellect.  He  fought  against  disease  as  few  men 
have  fought,  and  seemed  to  live,  as  if  by  the  sheer 
force  of  his  own  will  he  could  contend  against  the 
enervating  and  devitalising  influences  sapping  his 
frame  from  day  to  day  and  year  to  year.     As  he  grew 
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feeblCT,  the  loss  of  co-ordinating  power  over  the 
muscles  of  his  lower  limbs  increased,  as  also  the 
difficulty  experienced  in  walking,  except  when  he 
looked  intently  at  bis  feet  The  hyper-sensitive 
condition  of  the  skin,  especially  in  his  lower  limbs, 
was  so  great,  that  at  times  he  could  scarcely  bear  the 
contact  of  his  clothes.  These  deteriorating  changes 
were  accompanied  with  loss  of  nutritive  functions  and 
great  emaciation. 

Contrary  to  the  advice  of  his  friends,  the  professor 
commenced  his  usual  winter  course  of  lectures  in 
November  1866.  Before  the  month  expired  he  had  a 
fit,  and  fell  in  the  presence  of  his  class,  and  had  to  be 
conveyed  home.  He  resumed  his  work  in  a  few  days, 
and,  despite  his  sufferings  and  the  daily  entreaties  of 
those  who  saw  him  dying  on  his  feet,  ho  continued  to 
lecture  till  nearly  Christmas.  He  had  become  little 
more  than  a  shadow  of  his  former  self, — his  physi- 
ognomy betrayed  a  wearying  painful  illness  and 
solicitude,  as  much  as  the  fissured  lines  of  his  face 
showed  premature  old  age  and  rapid  decadence. 
Every  act  of  his  life  was  but  a  feeble  efibrt  against 
the  shackles  that  fettered  his  physique  and  limited  his 
mental  operations.  It  was  a  terrible  struggle — the 
struggle  of  a  strong  will  and  earnest  hopeful  spirit  to 
accomplish  public  duty.  During  the  few  weeks  that 
intervened  between  the  forced  abandonment  of  bis 
class  and  his  death  he  was  mainly  confined  to  bed, 
"  Bom  and  reared  in  a  religious  atmosphere,"  as  his 
sister,  who  tenderly  watched  him  in  his  last  pilgrim- 
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age,  writes,  "  his  public  tcachiugs  proved  the  worth  of 
hia  religious  principles ;  notwithstanding  my  previous 
knowledge  of  him,  it  needed  the  involuntary  utterances 
of  a  death-bed  to  show  me  all  the  simplicity  of  mind 
and  godly  sincerity  of  heart  with  which  those  principles 
had  been  fostered.  As  he  had  been  an  interpreter  of 
God's  works,  he  had  been  also  a  diligent  student  of 
His  revealed  Word,  and  a  truly  humble  Christian." 

When  tlie  pleasure  of  meeting  his  class  was  denied 
him,  he  often  spoke  of  his  pupils ;  and  as  he  had 
conscientiously  laboured  to  advance  their  studies, 
persuaded  himself  that  some  of  them  would  live  to 
interpret  his  oral  teachings  and  extend  the  knowledge 
of  his  philosophical  views  to  another  generation.  The 
anticipation  that  his  finished  labours  would  stand  the 
test  of  time,  and  that  his  outlined  work  would  be 
filled  up  and  coloured  by  those  he  had  taught  and 
indoctrinated  so  well,  were  like  pleasant  breathings, 
if  not  aneesthetic  repose,  to  the  Groodsir  couch,  and 
could  not  fail  to  lend  a  halo  to  the  hopes  of  a  reputa- 
tion beyond  the  grave. 

As  evidences  of  his  philosophic,  religious,  and  specu- 
lative leajiings  to  the  very  last,  be  had  placed  on  a 
table  beside  his  bed  a  large  folio  copy  of  Sir  Isaac 
Newton's  works,  in  five  volumes,  the  Bible,  and  a  work 
on  Crystallography,  vrith  a  tray  of  models  to  illustrate 
the  intended  publication  of  his  views  of  organic  form 
on  a  triangular  basis — that  magnum,  opus  of  his  latter- 
day  ideal  life. 

He  was  attended  during  his  last  illness  by  his  old 
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friend,  Mr.  Spenee,  professor  of  surgery.  After  much 
suffering,  and  within  a  few  days  of  completing  his  53d 
year,  he  died  very  peaceably  on  the  Gth  March  1867, 
in  the  presence  of  his  devoted  brother  and  sister,  and 
in  the  same  cottage  (South  Cottage,  Wardie)  that  wit- 
neBBed  the  last  hours  of  his  friend  Edward  Forbes 
(Nov.  1854).  The  youthful  companions— John  Goodsir 
and  Edward  Forbes — who  had  sat  on  the  same  benches 
OB  students,  and  had  fraternised  so  well  in  natural 
history  research,  and  struggled  up  the  arduous  steep 
of  science  to  professional  eminence  and  European  fame, 
came  to  breathe  their  last  under  the  same  roof.  And 
as  if  the  ties  of  life  and  love  were  to  find  a  fitting  re- 
sponse in  death,  the  remains  of  John  Goodsir  are 
interred  nest  to  the  grave  of  Edward  Forbes,  in  the 
Dean  Cemetery  of  Edinbrn-gh. 

John  Goodsir's  funeral  was  attended  by  professors 
and  medical  teachers,  the  fellows  of  the  royal  colleges, 
and  many  mourning  friends.  Two  humlred  of  his 
pupils  joined  the  procession,  and  manifested  their 
deeply-felt  soitow  at  the  graveside  of  one  whom  they 
loved  so  much.  A  granite  obelisk  marks  the  grave, 
and  upon  it  are  inscribed  the  simple  words — "  John 
Goodsir,  Anatomist.  Bom  March  20,  1814.  Died 
March  6,  1867."  The  Rev.  J.  T.  Goodsir  has  had  the 
spiral  curved  line  engraved  on  one  side  of  the  obelisk, 
to  exemplify  the  feeling  pervading  the  professor's 
mind  on  the  subject  of  organic  growth— the  spiral 
being  symbolic  of  the  law  of  the  vital  force,  set  forth  in 
p.  180  of  this  memoir,  and  more  developed  in  Goodsir's 
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lectures — vol.  ii.,  art  viii.  A  similar  obelisk,  without 
any  device,  stamls  aide  by  aide  witli  Goodsir'sj  and 
bears — "  Edward  Forbes,  Naturalist,  bom  February  12, 
1815;  died  November  18,  1854." 

The  autopsy  and  the  microscopic  examination  of 
the  spinal  cord  were  made  by  his  assistants  Dr.  Ohiene 
and  Mr.  Stirling. 

The  brain  weighed  57^  ounces  avoirdupois,  and 
was  rich  in  convolutions ;  it  was  ansemic,  but  otherwise 
apparently  healthy.  The  cord  was  removed  below  the 
third  cervical  vertebra,  and  weighed,  together  with  the 
membranes  and  nerve  roots,  3  ounces.  The  mem- 
branes were  thickened  and  opaque,  more  cspeciaUy  on 
the  posterior  surface,  the  opacity  of  the  arachnoid  pre- 
vented the  observer  from  seeing  the  condition  of  the 
cord  until  that  membrane  was  removed.  There  was  no 
appearance  of  recent  inflammatory  formation.  The 
p(»terior  roots  and  their  ganglia  were  congested.  The 
cord  was  greatly  atrophied,  and  the  cervical  and  lumbar 
enlargements  were  no  longer  recognisable  :  a  common 
drawing  pencil  flattened  on  two  of  its  surfaces  may 
give  an  idea  of  its  circumference.  After  hardening  in 
chromic  acid,  it  was  found  impossible  to  make  perfect 
sections,  either  transversely  or  longitudinally,  as  the 
coliminar  part  of  the  cord,  more  especially  posteriorly, 
broke  away  from  the  grey  matter.  These  sections 
were  not  so  distinctly  coloured  with  carmine  aa  iu  a 
healthy  cord.  The  grey  matter  examined  with  a  power 
of  300  diameters  presented  large  and  distinct  multi- 
polar nerve  cells  in  the  anterior  horn  of  the  lumbar 
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part,  which  cella,  indeed,  seemed  bigger  than  in  a 
healthy  cord  in  the  same  locality.  In  the  cervical 
region  they  -were  smaller  and  fewer  in  number  than  in 
the  lumbar  part,  and  with  yellowish  conteutSj  which 
did  not  take  the  carmine  tint.  Both  in  the  lumbar 
and  cervical  regions  the  eolunma  were  greatly  atrophied, 
and  with  an  almost  complete  disappearance  of  the  axial 
cylinders  of  the  nerve-fibres ;  sections  through  the 
columns  exhibited  an  irregularly  reticulated  appeal^ 
anec,  wilh  intermixed  granular  matter  :  corpora  amy- 
lacca  wtre  scattered  in  considerable  numbers  through- 
out the  substance  of  the  cord. 

The  Senatus  Academicus  of  the  University  of 
Edinburgh,  at  their  meeting  of  9th  March,  adopted  the 
following  minute : — "  The  Senatus  deeply  regret  the 
loss  which  they  have  sustained  by  the  deiith  of  Professor 
Goodsir,  who  for  twenty  years  had  ably  discharged  the 
duties  of  professor  of  anatomy.  They  feel  that  the 
University  has  been  deprived  of  a  most  distinguished 
man  of  science,  who,  by  his  knowledge  of  human 
and  comparative  anatomy,  had  acquii-ed  for  himself  a 
European  reputation,  and  who,  by  his  prelections  and 
writings,  had  done  much  to  maintain  the  reputation  of 
the  University." 

A  writer  in  the  Pall  Mall  Gazette,  who  seems 
to  have  .comprehended  Goodsir's  character  very  fuUy, 
says — "  Since  the  days  of  JoJm  Hunter  no  greater 
master  of  anatomical  science,  no  keener  investigator  of 
phenomena,  no  more  comprehensive  grasper  of  gene- 
ralisations, no  clearer  or  more  effeelive  expositor,  ever 
dedicated    himself  to  the  great  subject  of  anatomy. 
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human  and  comparative,  than  John  Goodair.  *  * 
The  only  regret  will  be  that  he  has  left  so  few  records 
of  his  discoveries  and  conclusions ;  that  in  the  keenness 
of  his  pursuit  after  scientific  truth,  he  left  himself  so 
little  time  to  gather  up  and  embody  in  a  lasting  form 
his  numerous  incidental  felicities  of  investigation  and 
doctrine.  But  enough,  and  more  than  enough,  will 
always  remain  to  prove  the  brightness  of  Ms  intelligence, 
the  justness  of  his  reasoning,  and  the  philosophic  com- 
prehensiveness of  his  generalisations.  *  *  No 
subject,  however  remotely  connected  with  hia  favourite 
one,  but  was  perfectly  known  to  him.  When  in  1854 
he  suddenly  undertook  the  task  of  lecturing  on  natural 
history  for  his  deceased  friend  Edward  Forbes,  he  was 
found  a  master,  at  every  point,  in  the  science  which 
was  only  accessory  to  his  own.  - 

"  It  is  indeed  impoasiblc  to  estimate  aright  the  loss 
which  scientific  knowledge  and  academic  education 
sustain  through  such  a  death  as  his.  Let  us  hope  that 
the  generous  contagion  of  his  teaching  and  the  lustre 
of  his  example  will  arouse  in  some  worthy  disciple  the 
masculine  enthusiasm,  the  noble  candour,  and  the 
chivalrous  self-devotion  which  arc  buried  in  the  too 
early  grave  of  John  Goodsir." 

Professor  Balfour,  in  the  obituary  notice  of  his  de- 
parted friend  furnished  to  the  Botanical  Society,  said  : 
"  By  his  death  science  has  been  deprived  of  an  original 
thinker,  a  most  zealous  and  successful  worker,  and  his 
pupils  have  lost  a  warm  and  devoted  friend  and  teacher." 

The  Scotsman  and  Evening  Gourant  in  Edinburgh, 
and  other  Scottish  newspapers,  and  notably  those  of 
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Fife,  gave  brief  notices  of  Goodsir's  life,  ■work,  and 
character. 

The  institution  of  fellowships  in  the  UniTeraity  of 
Edinburgh,  so  long  advocated  by  Professor  Goodsir, 
seenm  to  have  been  well  imderstood  by  his  surviving 
friends,  as  on  the  first  occasion  of  their  meeting  to  do 
justice  to  his  memory,  they  came  to  the  decision  of 
founding  a  fellowship  in  his  honour.  The  writer  hopes 
that  this  idea,  so  consonant  with  his  departed  friend's 
wishes,  will  be  carried  out  in  a  manner  worthy  of  the 
University  and  the  man  to  be  memorialised. 

A  pure  thought,  a  simple  mindedness,  and  unob- 
trusive religious  feeling  guided  John  Goodsir  in  both 
his  private  and  public  relations.  Nothing  mean  nor 
sordid,  nothing  small  nor  covetous  ruled  him  who  cared 
but  little  for  the  allurements  of  the  hour  or  the  glitter 
of  popularity.  Cicero's  words  pro  M.  Ccdio  were  fairly 
applicable  to  Goodsir — "  Quem  rton  quies,  non  remissio, 
nonaquaUumstudia,nonludi,no7iconviviadeleclarent: 
nihil  in  vita  expetendum  ptitaret,  nisi  quod  esset  cum 
laude  et  cum  dignitate  conjunctum." 

As  a  professor  and  cultivator  of  science,  Goodsir 
kept  Haller,  John  Hunter,  and  the  Meckels  in  view  as 
types  of  men  whose  discoveries  and  teaching  he  should 
hold  up  as  examples  to  his  own  high  calling — men 
who  tried  to  grasp  the  science  in  all  its  totality.  It 
waa  on  this  ground  that  he  admired  Johannes  JVIiiller 
Eetzius,  Hyrtl,  Vrolik,  and  others  who  followed  the 
foot-steps  of  the  great  anatomists  and  physiologists  of 
the  last  eentuiy.  Of  the  school  of  the  past  Giiodsir 
himself  resembled    Monro  privuis  in  preparing  and 
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collecting  anatomical  specimens,  in  the  study  of  com- 
parative anatomy,  and  in  the  application  of  his  science 
to  practical  medicine  and  surgery. 

In  addressing  intimate  friends  he  need  to  remark, 
towards  the  close  of  his  career,  that  he  had  not  done 
justice  to  himself — a  spontaneous  comment  on  the  past 
of  very  significant  meaning.  As  a  deep-rooted  con- 
viction, such  a  feeling  could  not  fail  to  have  a  sadden- 
ing effect  npon  a  man  sensitive  to  a  degree  regarding 
his  achievements  in  science,  as  it  impUed  either 
neglected  opportunities  in  the  exercise  of  his  powers, 
or  dissatisfaction  with  his  scientific  status,  or  a  latent 
fear  as  to  the  permanency  of  his  -work  beyond  his  own 
epoch.  Though  this  latter  feeling  did  not  exist  in 
Goodsir's  mind,  probably  however  in  seeking  present 
fame  and  historic  repute,  as  all  true  and  faithful 
men  do,  Goodsir  committed  the  error  of  attempting 
too  much — more  indeed  than  could  well  be  accom- 
plished. He  aimed  to  win  four  great  prizes  in  Hfe, 
any  one  of  which  would  have  been  a  "  blue  ribband " 
to  most  men,  even  of  those  who  bid  fair  for  high 
place  in  the  competition.  His  hopes  were  fixed  on 
being — 1st,  a  great  teacher  of  anatomy ;  2d,  a  sur- 
geon of  distinction ;  3d,  the  founder  of  a  Goodsirian 
Museum ;  and  4  (A,  to  rank  as  a  man  of  science  with 
the  greatest  of  his  epoch.  Some  of  these  cherished 
aims  were  incompatible  with  each  other.  The  second 
— surgical  practice — was  necessarily  a  failure  or  the 
first — anatomical  teaching — could  not  have  been  so 
truly  and  eminently  a  success.  The  third,  or  the  museum 
of  high  and  undisputed  excellence,  is  a  monument  to 
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hia  industry,  his  art,  and  his  research.  Of  his  position 
in  the  natural  sciences  a  varied  sentiment  may  prevail, 
owing  to  the  difficulty  of  assigning  to  a  many-sided 
observer  like  Goodsir  one  side  of  real  greatness  that 
is  incomparably  manifest  and  lai'ger  than  all  others. 
His  observations  on  the  teeth,  his  many  original  con- 
tributions to  cellular  physiology  and  patholog}',  his 
application  of  geometry  to  the  study  of  anatomy,  and 
hia  morphological  disquisitions,  stand  as  undoubted 
claims  to  honourable  distinction  in  anatomical,  pliysio- 
logical,  and  pathological  science. 

He  had  accumulated  note-books,  and  an  estraor- 
dinary  amount  of  manuscript  on  anatomy  and  various 
branches  of  knowledge ;  but,  with  the  exception  of  the 
papers  noticed  in  these  volumes,  nearly  all  his  writings 
were  imperfect  and  incomplete.  There  were  heads  of 
lectures,  sketches  of  greater  works  laid  down  in  a  seriea 
of  propositions,  and  plans  for  the  publication  of  mono- 
graphs on  subjects  somewhat  apart  from  anatomy,  but 
which  he  thought  capable  of  Goodairian  elucidation. 
These  dicta  collectanea  were  like  passim,  records  of  ideas 
that  floated  him  bravely  on  the  sea  of  time — to-day 
of  couloir  de  rose  prospectus ;  to-morrow  cast  aside  for 
more  captivating  allurements  to  the  Goodsir  Eesthetics. 
Many  of  the  changes,  however,  in  his  scientific  and 
literary  programme  arose  from  circumstances  beyond 
his  own  control :  the  pressure  of  public  duty,  not  un- 
frequently  of  public  exactions,  ill  health,  and  other 
hindrances.  It  was  painful  to  turn  over  such  a  host 
of  fragments,  and  to  see  the  wasted  labour  of  years 
lying  like  debris  on  the  earth  ;  or  as  clay  without  the 
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monlder'a  hand ;  but  which,  if  fashioned,  might  have 
constituted  walls  of  buUding  to  the  Goodsir  faliric, 
not  only  displa}'ing  his  character  as  a  worker,  but  con- 
tributing its  part  to  the  general  architecture  of  science 
that  he  laboured  so  earnestly  to  extend  and  beautify. 

If  disposed  to  the  golden  silence  that  marks  the 
man  of  deep  thought,  his  conversation,  when  elicited, 
was  characteristic  of  sagacious  observation  and  know- 
ledge. To  his  pupils  it  was  particularly  instructive ; 
it  reflected  his  large  acquaintance  with  his  own  subjectj 
and  extensive  readings  of  the  collateral  sciences ;  there 
was  no  waste  of  words,  no  high  composite  ;  occasionally 
the  argument  might  assume  an  elaborate  or  parenthe- 
tical form,  but  more  frequently  his  ideas  were  conveyed 
in  a  pointed  and  precise  way — Scottish,  if  not  dog- 
matic, and  essentially  Goodsirian. 

His  anatomical  lectures  constituted  a  great  fact  in 
bis  history  both  as  a  man  and  a  teacher.  No  one  in 
Britain  seems  to  have  taken  so  wide  a  field  for  survey, 
or  marshalled  so  many  facts  for  anatomical  tabulation 
and  synthesis.  Goodsir's  place  on  the  historical  tablet 
should  be  measured  not  only  by  his  published  writings, 
but  by  his  museum  creation  and  work,  and  lois  profes- 
sional teachings  of  thousands  of  men,  and  through  them 
the  germinating  ideas  he  has  scattered  broadcast  over 
the  world  of  medicine.  He  not  only  taught  in  his  own 
way,  but  inspired  others  by  his  teachings.  He  not  only 
gave  the  anatomical  data  or  the  facts,  but  illuminated 
these  facta  by  various  lights  and  interpretations,  as  if 
revealing  fresh  facets  on  the  crystal,  and  therefrom 
educing  a  &esh  polarisation. 
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There  was  no  moderation  in  Goodsir's  working, 
and  not  even  the  relaxation  which  change  of  pursuit 
favours  to  a  certain  estent.  It  was  daily,  dogged, 
downright  labour ;  he  uaed  hia  body  as  if  it  were  a 
machine,  aud  his  brain  aa  if  nervous  matter  could  be 
supplied  as  readily  aa  English  coal  to  a  furnace.  He 
exliibited  in  his  own  person  what  is  aptly  designated 
the  wear  and  tear  of  life,  with  every  nerve  in  full  tension 
as  if  for  concert  pitch.  Scores  of  friends  advised  him, 
personally  and  by  letter,  to  spare  his  energies ;  but 
Goodsir,  prepared  to  "  shun  delights  and  live  laborious 
days,"  took  no  heed  of  the  morrow  of  life ;  now  and 
onwards  and  for  ever  reflected  his  belief.  He  seemed 
buoyed  up  with  a  passionate  fervour  that  would  brook 
no  delay  and  no  temporising  with  its  aim  and  purpose. 
Incessant  work,  continued  for  a  scries  of  years,  led  to 
the  usual  result — impaired  health,  functional  disturb- 
ance, and  pathological  change.  To  escape  from  the 
dissecting-rooms  to  the  quiet  of  country  life,  and  "  to 
babble  of  green  fields "  is  the  great  desideratum  of 
every  anatomist,  and  no  men  enjoy  their  holidays  more 
thoroughly;  but  Goodsir  scarcely  ever  realised  what 
relaxation  was.  When  he  spent  a  summer  abroad,  it 
was  not  by  the  banks  of  Lago  Maggiore,  or  sipping 
the  waters  of  Brunnen,  but  in  the  museums  of  Berlin 
and  Vienna.  On  his  return  from  a  Continental  trip, 
when  asked  by  a  friend  how  he  enjoyed  his  autuimial 
holidays,  Goodsir,  with  great  truth  and  simple-mind- 
edness, replied — "  Oh  1  very  much  indeed.  I  spent 
six  hours  a-day  in  the  museums  with  Muller,  Hyrtl, 
or  Kolliker."     Change  and  travel  soon  palled  on  the 
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roodair  fancy ;  there  was  nothing  so  tempting  to  him 
as  the  investigation  of  organisms;  nothing  aa  capti- 
vating as  the  paths  of  discovery  in  natural  history. 

Labor  ipse  voluptas  might  have  been  added  to  the 
Goodsirian  motto  of  Fidelitate  el  vlrtute,  for  assuredly 
he  acted  in  accordance  with  both  sayings,  till  at 
length  labour  became  a  monomania  that  the  most 
intimate  friends  could  not  change.  A  gentleman 
wrote  him  in  184S — "  Suffer  a  word  of  caution  from 
an  old  friend.  It  is  better  to  live  for  the  advancement 
of  science,  than  risk  adding  another  name  to  the  list 
of  its  martyrs."  A  pupil  in  1830,  after  expressing 
veneration  for  Goodsir's  science  and  philosophy,  im- 
plored him  not  to  overtask  and  strain  the  natural 
limits  of  his  bodily  strength ;  and  these  letters  were 
but  the  echoes  of  many  others  from  kind  friends. 
Had  he  husbanded  bis  resources,  mental  and  boilily, 
after  1848,  and  sought  the  domesticity  of  married  life 
and  the  amenities  of  the  social  world,  the  rural 
cottage  in  the  summer  months,  with  botany  and  horti- 
culture as  diversions,  he  might  have  been  spared  for 
years,  and  benefited  science  more  largely  than  he  had 
done.  As  it  was,  he  lived  only  for  science,  and 
unquestionably  died  in  its  service. 
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I—ON  THE  DIGNITY  OF  THE  HUMAN  BODY* 


LECTURE    I. 

THE  NATUBE  OF  ASIMALITT. 

1.  Tlie  object  of  this  course  of  lectures  ia  to  illustrate  the 
absolute  completeness  of  human  structure,  when  compared 
with  the  merely  relative  completeness  of  animal  structure. 
The  term  animal  is  used  to  indicate  all  the  forms  below  man. 

2.  The  conditions  of  life  in  any  given  form  of  animal 
supply  the  grounds  on  which  the  relative  completeness  of  its 
structure  may  be  inferred — tliese  conditions  are,  climate,  food, 
geographical  area,  etc. — and,  in  like  manner,  the  conditions  of 
homan  existence  indicate  that  absolute  completeness  which 
constitutes  the  structural  characteristic  of  man. 

3.  It  is  therefore  easoutial,  for  the  satisfactory  study  of 
the  relative  and  absolute  structural  completeness  of  the  animal 

*  TliB  ten  following  lectnrca  "  On  tlie  Dignity  of  the  Eunian  Bmly,  con- 
sidered in  a  comptirifloii  of  its  Structural  Relntiona  with  tlicwc  of  tbi;  higher 
Vertebrata,"  were  delivered  to  the  claas  ef  Annlonij-  dnring  the  Btanmer  scfision 
1862,  The  iDonnacript  &am  irliich  we  have  printed  was  arranged  in  the 
form  of  propneitioiiB,  wliich  were  read  to  the  class,  and  then  illustrated  by 
additional  obserrntions,  and  wben  practieable  by  a  reference  to  at)eciniena  and 
diagrama.  We  hare,  from  notes  taken  at  the  ttnje  by  one  of  the  aaditors, 
expanded  many  of  these  propositions  by  adding  to  them  the  additional  ob- 
servations made,  and  by  rvproducliig  some  of  the  most  important  diagrams. 
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and  pian  respectively,  that  we  should  possess  clear  conceptions 
of  the  relative  conditions  of  animal  and  hiunau  life. 

4  I  shall  devote  this  lecture,  therefore,  to  the  considera- 
tion of  the  conditions  of  existence  of  the  animal,  and  to  the 
question  as  to  the  nature  of  aniuiality. 

5.  My  second  lecture  wiU  involve  the  consideration  of  the 
condition  of  human  existence  ;  and  of  the  question  as  to  the 
essence  of  humanity.  We  shall  thea  be  prepared  for  the  oon- 
sideration  of  the  special  suhject  of  the  course. 

6.  The  conditions  of  existence  of  an  animal  are  indicated 
in  the  constitution  of  its  specific  economy.  A  species  can  only 
exist  over  a  geographical  area  having  cei-tain  conditions  of 
geological  structure,  of  cUmate,  and  of  animal  and  vegetahle 
forms.  Tlie  characters  of  the  living  economy  of  an  animal 
species  may,  indeed,  become  more  or  less  modified,  or  the 
number  of  its  individuals  may  diminish,  in  accordance  with 
modifications  in  the  cosmical  conditions  of  its  area  of  distri- 
bution. But  there  is  a  limit  to  such  permitted  modifications 
of  specific  character  ;  and  if  the  cosmical  conditions  of  its  ex- 
istence pass  these  limits,  the  species  disapjiears. 

7.  In  a  subsequent  part  of  the  course,  I  sliall  state  the 
grounds  on  which  we  are  compelled  to  aasiune  that  each 
species  of  animal  was  directly  created  for  its  proper  area.  In 
the  meantime,  I  lay  before  you  two  important  principles, 
which  I  may  state  thus  ; — 

Is/.  The  conscious  element  of  an  animal  is  virtually  the  ani- 
mal itaelf ;  for  it  is  that,  failing  which  the  body  of  the  animal 
would  have  liad  no  existence.  It  is  that  element  in  the  animal 
constitution  which  is  immutable.  For  although  Uie  constituent 
parts  of  the  corporeal  structure  of  the  horse,  dog,  or  pigeon, 
along  with  the  instincts  co-ordinate  with  those  parta,  may,  by 
certain  natural  or  artificial  rearrangements  of  the  specific  con- 
ditions of  the  animal's  existence,  undei^o  very  great  modifica- 
tions, neveitheless,  the  fundamental  attributes  of  its  conscious 
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element — which  collectively  cooatitute  a  horse,  dog,  or  pigeon 
— remain  unaltered,  whether  the  animal  has  assumed  a  de- 
graded or  an  elevated  type  of  its  specific  form. 

2d.  An  animal  is  adapted  to  its  geographical  area  by  the 
endowments  of  its  conscious  principle,  of  which  element  its 
corporeal  structure  is  the  mere  instrument. 

8.  Eveiy  animal  reacts  on  the  area  which  it  uihabita ; 
that  reaction  being,  in  fact,  the  final  purpose  for  which  the 
animal  was  created.  The  auimal,  therefore,  while  indirectly 
advancing,  through  its  instinctive  consciousness,  the  end  pro- 
posed in  the  creation  of  its  species,  by  providing  for  the 
sustenance  of  its  own  body,  and  the  reproduction  of  its  own 
kind,  is  also  engaged  directly  but  instinctively  in  the  further- 
ance of  that  progressive  modification  of  its  own  portion  of 
terrestrial  surface  necessary  for  the  present  existence,  and  for 
the  future  and  higher  purposes  for  wfiich  that  area  is  destined. 
Thus,  it  is  indirectly  engaged  in  furthering  its  Creator's  plan. 

9.  If  tlie  principle  which  I  have  stated  be  correct — that  the 
structure  of  an  animal  is  merely  the  inatrunient  of  its  instinctive 
consciousness — then  the  couclusions  to  which  we  must  come 
are  most  important.  For,  if  we  be  correct,  then  we  must  look  for 
the  specific  character  of  an  animal  not  merely  in  its  corporeal 
structure,  but  fundamentally  in  its  instinctive  consciousness, 
and  in  the  manifestations  of  that  conscious  element  We 
must  also  look  for  the  explanation  of  the  dependence  of 
specific  animal  forms  on  their  appropriate  geogiaphical  areas, 
not  in  the  mere  adaptation  of  their  corporeal  structure,  but 
more  immediately  in  their  specific  instinctive  consciousness. 
When  a  species  ceases  to  exist,  we  must  consider  its  dis- 
appearance as  the  result,  not  of  a  mere  struggle  for  existeuce 
with  other  animal  forms  or  with  cosmical  conditions,  nor  of 
insufficient  adaptivity  to  such  extent  of  altered  conditions  of 
life  OS  its  specific  endowments  admit,  but  as  the  more  or 
less  direct  result  of  the  law  impressed  upon  its  instinctive 
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consciousness,  in  virtue  of  which  it  must  cease  to  exist,  when 
no  louger  supplied  with  the  conditiona  on  which  its  activity 
and  faculties  may  be  exercised  through  the  inatnimentality  of 
its  corporeal  vehicle. 

10.  Aa  the  instinctive  coiisciousuess,  the  corporeal  struc- 
ture, ami  the  geographical  area  of  an  animal  species,  are 
three  co-ordinate  elements  in  its  specific  constitution,  it  is 
evident  that  any  one  of  these  elements  can  only  be  efficiently 
investigated  when  the  other  two  elements  are  fully  repre- 
sented in  the  question. 

11.  By  this  comprehensive  method,  apphed  to  the  investi- 
gation of  the  structure  of  an  animal,  we  are  enabled  to  see 
how  the  body  of  an  anima),  although  complete  or  fuUy  fitted 
to  serve  as  the  instrument  of  the  animal's  instinctive  conacioua- 
ness  towards  the  fulfilment  of  the  purpose  of  its  creation, 
may,  nevertheless,  be  incomplete  as  regards  the  type  of  animal 
structure  on  which  it  is  formed.  We  express  this  technically 
when  we  say,  that  the  structure  of  an  animal  is  teleologically 
complete  ;  but  morphologically  incomplete.  It  is  tlie  object: 
of  this  course  of  lectures  to  indicate  the  grounds  on  which 
the  human  body  is  to  be  viewed,  not  only  as  teleologically, 
but  also  as  morphologically  complete.  In  this  twofold  cor- 
poreal completeness  we  shall,  1  believe,  find  a  structural 
characteristic,  which,  along  with  his  possession  of  a  higher  and' 
distinct  form  of  conscious  principle,  leaves  no  place  for  man,< 
in  any  conceivable  arrangement  of  the  animal  kingdom. 

12.  The  further  elucidation  of  the  relative  position  of  man 
to  the  animal  kingdom,  involves  a  closer  examination  of  the 
nature  of  animality. 

13.  If  we  are  correct  in  assuming  that  the  corporeal 
structure  of  an  animal  is  merely  the  instrument  of  its  instinc- 
tive consciousness,  then  it  must  be  to  this  instinctive  con- 
sciousness that  we  must  look  for  the  essential  characters  of 
animality. 
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14.  As  the  facts  of  human  psychology  are  attained  by  a 
pi-ocess  of  self-examination,  it  is  evident  that  we  can  only 
investigate  comparative  psychology  by  an  indirect  method. 
Nevertheless,  as  we  can  compare  the  combined  instinctive  and 
rational  elements  of  our  own  human  economy,  so  we  may  with 
confidence  conduct  our  indirect  comparative  psychological 
investigations  under  the  control  of  our  own  experience. 

15.  There  can  be  no  question  as  to  the  existence  in  the 
animal  of  a  principle  allied  to  our  own  human  consciousness. 
This  is  admitted  by  common  consent.  Every  unbiassed  observer 
who  has  studied  the  actions  of  the  various  forms  of  animals, 
from  the  ptotozoon  upwards,  must  feel  impressed  by  the  mani- 
festations presented  of  an  ascending  series  of  forms  of  con- 
sciousness ;  a  series  co-ordinate  with  the  series  of  structural 
forms  in  which  their  presence  is  manifested. 

16.  Tliese  manifestations  evince  in  various  degrees  of 
distinctness,  as  we  ascend  in  the  series,  three  fundamental 
conditions  or  sta(«s  of  consciousness. 

1st.  As  the  consciousness  is  manifested  in  sensation  and 
perception. 

2d.  As  it  is  manifested  in  the  appetites,  emotions,  passions, 
social  impulses,  and  special  habits  ;  and 

3rf,  As  it  manifests  itself  in  the  determining  power  or  wUL 

17.  In  attempting  to  assign  a  precise  value  or  meaning  to 
the  terms  sensation,  perception,  appetite,  emotion,  passion, 
will,  when  applied  to  fonna  of  consciousness  in  an  animal,  we 
can  only  proceed  by  the  indirect  method. 

18.  The  sense  of  vision,  as  manifested  in  the  animal, 
affords  a  satisfactory  illustration  of  this  indirect  method  of 
inquiry.  The  organ  of  vision  is  met  with  very  low  in  the 
animal  series. 

19.  However  varied  the  structure  of  the  eye  may  be,  it 
is  always  constructed  on  optical  principles.  The  refractive 
media  of  the  eye  are  so  anunged  and  constructed  as  to  tiiins- 
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mit  the  rays  of  objective  light,  whicli  iiiipiuge  upon  lliom,  in 
given  directiona  to  the  retina.  In  the  retina,  the  objective 
light,  by  the  instrumentality  of  certain  structural  arrange- 
ments— the  roda  and  cones — induces  the  usual  nerve  action  in 
the  fibres  of  the  optic  nen'e.  This  nerve  action,  common  to 
all  nerve  fibres,  is  a  polaric  physical  action ;  proceeding  by 
the  optic  nerve  from  the  retina  to  the  nervous  centre  of 
vision  in  the  brain.  At  that  nervous  centre  the  consciousness 
of  the  animal  interprets  the  objective  or  physical  nerve  action 
B5  subjective  light 

20.  This  subjective  liglit,  or  light  usually  so  termed,  is  a 
mere  condition  or  form  of  consciousness  ;  it  is  the  psychical 
co-ordinate  of  the  physical  luminiferoua  oscillations,  which 
are  merely  its  mediate  inducing  cause. 

21.  By  these  successive  actions,  physical  and  psychical, 
co-ordinated  by  the  optical  construction  of  the  eye-ball,  and 
of  the  light-perceiving  portion  of  the  brain,  the  animal  per- 
ceives at  once  the  object  presented  to  its  eye.  It  sees  it 
directly.  Tlie  animal  can  determine  without  effort  not  only 
the  distauce  of  the  object,  but  also  without  hesitation,  the 
precise  positional  relations  of  the  otiject  to  surrounding 
objects,  and  to  itself. 

22.  This  faculty  of  using  the  organs  of  vision,  and  the 
other  organs  of  special  sense,  as  immediate  instruments,  is 
peculiar  to  the  animal  Man  cannot  do  so.  To  him  tlie 
organs  of  sense  are  mediate  instruments.  He  must  learn  how 
to  make  use  of  thenL  He  must  learn  how  to  interpret  their 
revelations  under  the  guidance  of  his  rational  consciousness. 
The  animal  requires  no  such  self-education. 

23.  Tlie  illustration  wliich  I  have  given  of  the  process  of 
vision  in  the  animal,  affords  fundamental  evidence  of  the 
peculiar  character  of  its  conscious  principle.  Now,  if  we 
assume,  as  we  may  safely  do,  that  all  the  other  conditions  of 
its  consciousness  are  fundamentally  determined  in  the  con- 
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statutioii  of  its  conscious  principle,  wu  have  a  clue  to  the 
solution  of  the  question  as  to  the  nature  of  that  conscious 
principle,  as  distinguished  from  the  rational  consciousness  of 
man.  We  are  led  to  see  that  all  the  conditions  of  the  con- 
sciousness of  the  animal  are,  in  given  circumstances,  pre- 
deteimined  for  it.  The  consciousness  of  the  animal  is  not 
called  upon  to  pass  through  a.  series  of  phases,  or  to  go 
through  processes  under  the  guidance  of  a  higher  reason  as 
in  man.  The  mental  processes  in  the  animal  ate  simple  and 
direct ;  and,  moreover,  it  cannot  transgress  their  laws. 

2-4.  Up  to  this  point  we  have  traced  the  peculiar  character 
of  the  consciousness  of  the  animal,  in  relation  to  its  sensations 
and  perceptions,  U  we  assume,  as  we  may  again  safely  do, 
that  the  animal  conscious  principle  has  its  processes  in  rela- 
tion to  its  emotions,  appetites,  passions,  social  impulses,  and 
special  habits,  strictly  predetermined  in  ita  own  constitution  ; 
then  it  follows,  that  all  its  actions  in  relation  to  these  various 
conditions  must  be  directly  and  precisely  fulfilled.  The 
animal  consciousness,  then,  cannot  have  presented  to  it  any 
question  in  reference  to  any  of  its  so-called  emotions,  appe- 
tites, and  passions.  It  allays  each  and  all  of  them  according 
to  their  urgency,  and  tlierein  instinctively  acts  up  to  the 
design  of  its  Creator,  The  mental  processes  of  the  animal 
are  simple  and  direct  It  cannot  transgress  laws  unless  man 
leads  it  wrong, 

25.  Again,  that  phase  of  the  consciousness  of  an  animal 
in  which  it  appears  to  determine  an  act,  or  to  exercise  a  will, 
is  undoubtedly  a  condition  strictly  predetermined  for  it,  in 
so  far  that  the  act  can  only  be  resolved  upon  and  accom- 
plished under  certain  conditions.  An  animal  has  no  vnll, 
in  the  proper  sense  of  the  term.  In  like  manner,  it  cannot 
be  conceived  to  possess  a  clioice  between  right  and  wi'ong, 
action  or  inaction. 

26.  AH  the  conditions  of  the  conscious  principle  of  an 
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animal,  whether  they  be  induced  by  objects  from  without,  or 
originate  in  the  inner  or  proper  processes  of  the  conscious 
principle  itself,  or  exhibit  themselves  under  the  aspect  of  a 
■will,  would  thus  appear  to  be  aa  fully  predetermined  in  the 
economy  of  the  animal's  specific  conacioua  principle,  aa  are 
the  specific  structures  provided  for  its  corporeal  economy, 

27.  We  apply  the  term  instinct  to  the  collective  manifes- 
tations of  the  peculiar  co-ordinated,  and  consequently  pre- 
determined conscious  principle  of  the  animaL  It  is  evident 
that  the  temi  conscious,  when  apphed  to  the  mental  principle 
of  an  animal,  must  be  understood  in  a  modified  form.  Man 
is  conscious  not  only  of  feeling,  thinking,  and  acting,  but  ha 
is  also  conscious  that  every  feelijig  is  followed  by  an  act  of 
thought ;  and  that  thought  itself  is  a  process  which  neces- 
aarily  precedes  an  act  of  wilL  He  is,  moreover,  conscious 
that  he  may  act  or  not  as  he  pleases.  He  is  conscious  of 
being  able  to  resist  the  impulses  of  his  emotions,  appetites, 
passions,  and  of  regulating  bis  entire  economy  by  his  con- 
scious principle.  I  allude  to  these  characteristics  of  the 
human  consciousness  at  present,  for  the  pui'pose  of  producing 
a  clearer  impression  on  your  minds  of  the  natiu^  of  animality, 
when  contrasted  with  the  essential  features  of  humanity. 
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1.  We  now  proceed,  guided  by  the  principles  involved  in 
my  last  lecture,  to  examine  the  conditions  of  human  life,  and  to 
inquire  into  the  question  as  to  the  essence  of  humanity,  so 
as  to  attain  a  basis  for  the  discussion  of  the  subject  of  this 
course. 

2.  As  in  the  animal,  so  in  man  ;  his  entire  economy  must 
be  co-ordinate  with  his  area — or,  as  we  must  term  it  in  his 
case,  sphere  of  action. 

3.  Man  has  not  been  created  for  any  area  of  a  given  geo- 
logical, climatal,  ot  phy  to-zoological  character.  He  inhabits 
the  entire  globe. 

4.  From  the  principles  on  wliich  we  proceed,  it  is  evident 
that  the  extension  of  man  over  the  globe  has  been  provided 
for  in  the  superiority  of  his  psychical,  and  consequently  of  his 
corporeal,  endowments. 

5.  It  is  also  evident,  that  as  the  animal  is  so  constituted, 
psychically  and  corporeally,  as  to  be  capable,  not  only  of  sus- 
taining its  own  life  and  of  propagating  its  species,  but  also  of 
acting  efficiently,  and  without  failure,  in  promoting  the  de- 
velopment of  the  area  which  it  inhabits ;  man  must  in  like 
manner  be  so  endowed,  psychically  and  corporeally,  as  to  en- 
able him  not  only  to  sustain  himself  and  propagate  his  kind 
in  all  parts  of  the  globe,  but  also  to  act  towards  the  develop- 
ment and  improvement  of  the  entire  surface  of  the  earth,  in  a 
manner  and  to  an  extent,  co-ordinate  with  his  endowments. 

6.  Tradition,  History,  and  Revelation,  the  three  sources 
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from  wliicli  the  anthropologist  derives  his  most  essential  Tacts, 
combine  in  assigning  a  locality  in  the  North  Tomperat«  Zone 
oa  the  original  area  of  man.  We  must  assume,  therefore,  that 
a  temperate  zone  affords  more  immediately  the  material  con- 
ditions of  human  life  and  welfare.  Nevertheless,  man  has 
gradually  extended  the  area  of  his  hahitation,  or  temporary 
occupation,  into  the  Torrid  and  Arctic  Zones ;  and  as  no 
arguments  can  be  drawn  from  etlmologicitl  science  in  opposi- 
tion to  the  assumption  that  man— in  that  gradual  advance  in 
power  over  material  nature  which  is  one  element  of  civilisa- 
tion, along  with  that  increasing  elevation  of  his  own  energies 
which  his  rational  consciousneaa,  under  the  increasing  influ- 
ence of  Christianity,  secures  for  him.  and  wliich  constitutes 
civilisation  properly  so  called — will  at  length  he  enabled,  if 
not  continuously  to  inhabit,  at  least  to  (connect  and)  appro- 
priate for  his  benefit  every  portion  of  the  earth's  surface  ;  and 
so  to  fulfil  liis  Creator's  reiterated  command  "To  be  fruitful 
and  multiply,  and  replenish  the  earth,  aiul  mbduc  it;  and 
have  dominion  over  tlie  fish  of  the  sea,  and  over  the  fowl  of  the 
air,  and  over  every  living  thing  that  moveth  upon  the  earth." 

"7.  When  man  in  a  proper  spirit  avails  himself  of  that  do- 
minion over  the  plants  and  animals  of  the  globe,  bestowed 
upon  him  by  his  and  their  Creator,  he  is  fuIfilUug  consciously 
a  divine  law,  similar  to,  but  of  higher  import  than,  that  law 
in  virtue  of  which  the  instinctive  consciousness  of  the  animal 
guides  it  in  availing  itself  of  the  vegetables  and  animals  which 
have  been  provided  as  its  proper  food. 

8,  It  may  not  be  out  of  place  hero  to  remark,  that  the 
instinctive  consciousness  possessed  by  man,  that  the  majority 
of  the  vegetables  and  animals  which  surround  him  would, 
under  circumstances  of  privation,  afford  him  subsistence,  is  in 
exact  accordance  with  the  revealed  Record,  in  which  wo  are 
informed  that  man  after  his  creation,  and  again  after  the  flooil, 
was  divinely  informed  by  his  Maker,  that  the  dominion  over 
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eveiy  vegetable  and  animal  whicli  had  been  conferred  upon 
him  involved  the  legitimate  use  of  them  for  food — "  To  you 
it  shall  be  for  meat.'     "  Shall  be  meat  for  you." 

9.  But  in  as  much  aa  man  is  tlm3  privileged  as  to  the  ex- 
tent of  the  resources  of  food  alJotted  to  him,  the  actual  extent 
to  which  he  is  to  avail  himself  of  that  privilege,  in  ordinary 
circumstances,  would  appear  to  be  indicated  to  him. 

Ut.  In  his  (greater)  instinctive  tendency  to  employ  certain 
vegetables  and  animals  for  his  subsistence. 

2d.  In  his  preference  more  particuJarly  for  those  animals 
and  vegetables,  which  doubtless  were  created  for  hia  special 
use  as  food — e.g.,  the  ox  and  sheep,  wheat  and  barley  ; — and 
the  employment  of  which  as  food  was  probably  one  of  those 
direct  Divine  communications  with  which  man  has  been 
favoured. 

3d.  In  his  rational  consciousness,  in  virtue  of  which  he  is 
enabled  if  he  will,  not  only  to  obey  the  healthful  impulses  of 
his  higher  instinct,  but  also  to  attain,  through  science,  such 
information  regarding  the  laws  of  his  corporeal  constitution, 
and  the  various  modes  of  sustaining  it,  as  will  guide  him  to 
the  selection  and  preparation  of  food  suitable  for  every  district 
of  the  earth,  season  of  the  year,  and  eircumstances  of  society, 
on  whicli  his  lot  may  at  any  time  be  cast 

10.  The  same  principles  by  which  we  have  been  guided  in 
our  examination  of  the  mode  in  whicli  man,  in  conti-ast  with 
the  animal,  is  enabled  to  supply  himsell'  with  foot!  over  his 
extended  geograpiiical  area,  woidd  guide  us  to  corresponding 
results  in  reference  to  the  methods  by  which  he  provides  for 
his  protection  from  influences  detrimental  to  life,  from  the 
detrimental  effects  of  heat,  cold,  dryness,  moisture,  darkness, 
unsuitable  atmosphere,  and  other  cosmical  conditions,  "We 
should  iind  a  similar  combination  of  original  instinct,  direct 
Divine  commimication,  and  the  application  of  applied  science. 
We  should  find  the  instinctive  resources  for  personal  covering 
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and  habitation  develope  under  the  influence  of  man's  rational 
consciousnesa  into  all  those  manifold  arts  by  means  of  which 
he  is  clothed,  housed,  warmed,  lighted,  and  provided  with  all 
those  co-ordinated  social  and  ciric  arrangements  which  result 
in  the  economics  of  the  house,  hamlet,  farm,  city,  and  state. 
The  latter  arrangements  compel  man,  collected  in  masses,  to 
develope  for  himself,  on  instinctive  and  scientific  grounds,  the 
sanitary  regulations  which  such  circumstances  force  upon  his 
attention.  But  even  in  our  present  so-called  civilized  condi- 
tion, man  shows  himself  in  many  respects  behind  the  animal 
in  his  sanitary  arrangements  and  precautions.  The  animal 
never  disobeys,  if  left  to  the  guidance  of  its  own  instincts,  the 
physiological  laws  of  its  economy.  It  is  a  perfect  sanitarian. 
Our  present  so-called  civilization  has  only  reached  the  phase 
of  sanitary  reform. 

11.  But  man,  like  the  animal,  not  only  finds  his  subsistence 
in  his  geographical  area,  but  also  reacts  upon  it  Here,  again, 
we  find  that  the  purposes  served  by  the  animal  are  to  a  great 
extent  secondary  in  importance.  It  merely  co-operates  in 
that  series  of  phyto-zoological,  or  organic  actions,  which,  along 
with  the  cotemporaneous  cosmical  or  inorganic  processes, 
tend  at  any  time  to  prepare  the  surface  of  the  globe  for  the 
reception  of  man,  or  maintain  it  in  a  condition  fitted  for  his 
economy.  The  changes  effected  by  human  agency  on  the  sur- 
fiwie  are  of  a  much  more  positive  kind.  The  clearing  of 
forests,  the  recovery  of  dry  surface  by  coast  and  river  embank- 
ment, and  by  draining,  the  securing  of  moisture  by  irrigation, 
are  processes  which  not  only  prepare  tlie  surface  for  agricul- 
tural produce,  but  induce  at  the  same  time  an  appropriate 
change  of  climate.  The  changes  of  surface  and  climate, 
induced  by  human  agency,  tend  to  chock  the  productirity  of 
certain  vegetable  and  animal  forms  ;  or  by  entirely  removing 
their  proper  conditions  of  life,  cause  the  local  or  general  dis- 
appearance of  others.     The  formation  of  roads,  of  bridges,  of 
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Etqueducts,  of  canals,  of  railroads,  of  telegraphs,  merely  presents 
successive  phases  of  that  development  of  the  surface  of  the 
globe  due  to  man — a  development  which  is  affected  under  his 
self-conscious  or  rational  agency,  in  obedience  to  his  Maker's 
command  "to  replenish  the  earth,  and  subdue  it."  It  may 
here  be  observed,  that  while  the  animal  is  merely  enabled, 
with  its  specific  physical  strength,  to  provide  its  means  of 
snbaistence ;  man  is  enabled  as  he  advances  in  his  work  of 
subjugating  the  earth,  to  avail  himself  of  external  material 
force  to  effect  his  successive  purposes.  Under  the  guidance 
of  his  rational  intelligence,  he  proceeds  on  mechanical  princi- 
ples, he  collects  and  concentrates  for  the  ends  he  has  in  view, 
the  forces  involved  in  gunpowder  and  steam,  and  thus  making 
his  way  into  the  interior  of  the  earth  in  search  of  its  mineral 
wealth,  modifies  its  surfaces,  in  accordance  with  the  re- 
quirements of  each  localitj-.  It  must  be  quite  clear  to  every 
nnprejndiccd  thinker  that  human  agency  is  destined  to  effect 
extraordinaiy  changes  in  the  an-angementa  and  aspect  of  the 
surface  of  the  globe. 

12.  The  proper  conception  of  the  nature  and  effects  of  those 
cosmical  changes  induced  by  man,  may  be  indicated  in  the 
following  considerations : — 

lat.  That  the  full  development  of  man's  material  economy 
and  welfare  on  earth,  is  only  secondary  to  the  higher  purposes 
of  his  existence. 

2d,  That  the  full  development  of  man's  material  economy 
ond  welfare,  including  liis  full  legitimate  enjojTnent  thereof, 
is  to  be  worked  out  by  him  in  evidence  of  the  amount  of 
knowledge  to  which  he  has  attained  of  the  laws  of  God  in 
nature,  of  the  extent  to  which  he  has  properly  applied  and 
enjoyed  that  amount  of  knowledge  to  which  he  has  attained, 
through  the  gift  of  that  rational  consciousness  conferred  on 
him  as  a  part  of  his  human  constitution.  This  principle 
involves  the  proper  use  of  man's  intellectual  faculties  and 
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iB&thetic  endowments  in  the  cultivation,  application,  and 
enjoyment  of  the  arts  and  sciences. 

3d,  That  the  knowledge  of  the  laws  of  God  in  nature,  and 
the  pleasure  felt  in  the  proper  contemplation  and  application 
of  them,  are  merely  the  adjuncts  and  aids  to  that  higher 
puq>ose  of  man's  creation ;  his  continuous  retention  of  a 
knowledge  of,  and  liia  obedient  submission  to  God's  moral 
law,  as  involved  in  the  principles  of  Christianity. 

14  The  human  constitution  then  involves  in  itself,  and 
secures  for  man,  two  guiding  principles  of  action,  not  pos- 
sessed by  the  animal — the  faculty  of  thought,  and  the  moral 
faculty — in  virtue  of  both  of  wliicli,  but  primarily  of  the 
latter,  he  is  fitted  to  fulfil  the  conditions  of  a  religious  being. 

15.  Finally,  the  economy  of  man  would  be  incomplete, 
his  various  endowments  could  not  be  efficiently  applied  by 
Tiim,  were  he  destitute  of  speech.  The  varied  and  ever  vary- 
ing development  of  language  is  one  of  the  most  remarkable 
results  of  the  peculiar  constitution  of  humanity.  To  this  im- 
portant subject,  as  also  to  other  subjects  briefly  alluded  to  in 
the  previous  part  of  this  lecture,  I  shall  have  to  recur  in  sub- 
sequent parts  of  the  course ;  and  more  pai-ticularly  in  my 
three  concluding  lectures,  in  which  I  shall  have  to  sum  up 
the  results  arrived  at  in  the  comparative  anatomical  portion 
of  the  course. 

16.  Such,  then,  are  the  conditions  of  man's  life  and  welfara 
In  my  last  lecture  we  found  the  conditions  of  the  animal's 
life  and  welfare  were  secured  for  it,  in  the  fixed  and  un- 
alterable working  of  its  ii^tinctive  form  of  consciousness. 
We  shall  now  find  tliat  man.  provided  like  the  animal  with 
instinctive,  corporeal,  and  cosmical  conditions  of  life  and 
welfare,  has  superadded  to  Ids  animal  constitution  a  con- 
scious principle,  possessed  of  entirely  different  faculties  and 
endowments.  In  the  possession  of  this  higher  principle, 
man  is  elevated  above  liis  own  corpore-al  and  instinctive  in- 
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dividuality.  He  may  control  his  ftnimal  instincts,  and  use 
his  body  as  a  thoroughly  adapted  instrument.  In  the  pos- 
session of  this  higher  conscious  priiiciiile,  a  hitman  being  is 
not  merely  an  individual — as  an  animal  can  only  be  considered 
— he  possesses  also  a  personality — he  is  a  person  who  ia  called 
upon  to  employ  not  only  his  body  and  animal  principle,  but 
also  his  higher  or  self-conscious  principle,  conjointly  under 
the  guidance  of  the  latter,  to  those  great  and  extensive  pur- 
poses for  which  he  was  created. 

17.  From  whatever  point  of  view  we  compare  man  with 
the  animal,  e.g.,  if  we  compare,  as  in  the  present  coiirse  of 
lectures,  the  anatomical  structure  of  man  and  the  animal,  we 
must  keep  steadily  in  view  t)ie  nature  of  man's  Iiigher  con- 
scious principle.  I  shall  have  to  make  frequent  reference  to 
the  subject  in  subsequent  lectures  ;  at  present,  I  shall  merely 
indicate  the  more  important  features  of  its  economy. 

18.  In  the  first  jdace,  we  are  conscious  of  a  faculty  of 
thought,  in  virtue  of  the  processes  of  which  we  reach  certain 
conclusions,  not  only  regarding  external  objects,  but  also  re- 
garding our  consciousness  itself.  We  are  conscious  in 
thought  of  a  faculty  of  judgment.  It  involves  a  comparison 
and  a  judgment  regarding  two  things,  neither  of  which  we 
can  think  down  or  out  of  existence.  The  self  which  thinks, 
and  the  self  which  is  thought  of  Again  in  our  consciousness 
in  the  act  of  perception,  we  are  not  only  conscious  of  self,  but 
of  a  not  self.  We  can  neither  disbelieve  the  one  nor  the 
other.  We  caimot  think  unless  under  the  conditions  of  time. 
There  is  always  a  judgment  of  self,  and  of  Jtot  self,  as  existing 
in  time.  Time  is  only  apprehensible  to  us,  aa  a  condition 
under  which  we  think.  Hence  our  human  conception  of 
duration. 

In  the  same  manner,  space  ia  to  us  only  a  condition  of 
thought.  We  can  foi-m  no  conception  of  it,  imless  when 
passing   a  judgment    regarding    the    relation   of  things    as 
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ttey  are  in  it     Hence,  likewise,  our  humiin  conception  of 
motion. 

In  like  manner  we  are  compelled  by  tlie  constitution  of 
our  consciousness  to  conceive  of  matter  as  not  annihilable. 
We  cannot  conceive  of  matter  as  being  expanded  or  com- 
pressed in  space  to  annihilation. 

The  irresistible  judgment  of  casuality  too  is  passed  by  onr 
consciousness,  by  virtue  of  the  necessity  it  is  under  of  judging 
of  existence,  under  the  condition  of  time. 

We  cannot  think  of  a  thing  but  as  an  existenca  We 
cannot  think  of  a  thing  except  under  the  condition  of  time  ; 
that  is,  we  ate  under  the  necessity  of  considering  it  as  only  a 
new  form  of  what  existed  before  it  Therefore  we  cannot 
think  of  it  as  absolutely  commencing  pa-  se.  We  are  obliged 
to  conclude  with  Sir  William  Hamilton  : — "  The  creation  of 
a  world  I  this,  indeed,  is  as  easily  conceived  as  the  creation  of 
an  atom.  But  what  is  our  thought  of  creation  ?  It  is  not  a 
thought  of  the  mere  springing  of  nothing  into  something.  On 
the  contrary,  creation  is  conceived,  and  is  by  us  conceivable 
only  as  the  evolution  of  existence ;  from  possibility  into  actu- 
ality by  the  fiat  of  the  Deity." 

Tlie  human  consciousness  is  therefore  self-conscious.  By 
means  of  this  self-conscious  property  it  is  constantly  compelled 
to  regulate  its  judgments  and  beliefs  according  to  certain  con- 
ditions of  its  own  constitution,  as  these  conditions  have  been 
imposed  upon  it  by  the  Creator  of  the  luiiverse  ;  aud  which, 
if  adhered  to,  infallibly  lead  man  to  correct  results  in  his  in- 
quiries into  those  departments  of  science  on  which  so  much 
of  his  material  welfare  depends.  We  find  in  this  self-con- 
scious endowment  of  the  human  mind  that  faculty  which 
supplies  man  with  a  mind  higher  than,  and  entirely  distinct 
from,  the  instinctive  consciousness  of  the  animal. 

In  comparing  the  emotions,  appetites,  and  desires  in  the 
human   self-couscious   constitution    with   the   corresponding 
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affectiona  of  the  mind  in  the  anintal,  the  nature  of  the  differ- 
ence which  laust  exiat  between  those  emotional  affections  in 
man  and  the  animal  becomes  evident 

The  will  in  man  also  is,  in  consequence  of  his  self-con- 
scious faculty,  a  will  properly  so-called,  for  it  is,  or  ought  to 
be,  detennined  or  regidated  by  those  higher  or  Divine  prin- 
ciples of  thought  and  belief  of  which  he  is  conscious. 

At  this  point  we  reach  the  solution  of  the  question  as  to 
the  essence  of  humanity.  With  an  animal  body  and  instincts, 
man  possesses  also  a  consciousness  involving  Divine  truth  in 
its  regulative  principles.  But  along  with  this  highly  endowed 
consciousness,  the  human  being  has  been  left  free  to  act 
either  according  to  the  impulses  of  bis  animal,  or  of  his 
higher  principle.  The  actual  history  of  humanity,  of  its 
errors,  its  sufferings,  and  its  progress,  is  the  record  of  the 
struggle  between  man's  animal  and  Divine  principle,  and  of 
the  means  vouchsafed  by  his  Creator  for  his  relief* 

*  The  subjects  discuased  in  tli'""  and  the  preceding  Lecture,  are,  in  some  of 
their  relations,  treated  witii  greater  fulness  in  Note  Til.  to  the  Levtare  on 
"  Life  and  OrganisattoD,  "—Eds. 
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1.  Having  endeavoured  in  my  two  previous  lectures  to  lay 
before  you  a  brief  outline  of  those  fundamental  distinctions 

between  aniniality  and  humanity,  which  must  be  kept  in  view 
in  the  discussion  of  every  anthropological  question,  I  now 
proceed  to  the  consideration  of  certain  features  which  essen- 
tially distinguish  the  human  body  from  that  of  an  animal. 

2.  I  shall  devote  the  present  lecture  to  tlie  illustration  of 
those  human  structural  arrangements  which  fulfil  the  con- 
ditions of  that  erect  posture  peculiar  to  man. 

3.  Of  the  numerous  attitudes  in  which  man  can  sustain 
his  centre  of  gravity,  on  one  or  both  limbs,  I  select  as  the 
simplest  form  of  the  problem  the  normal  or  erect  position, 
properly  so-called,  introducing  occasional  illustrations  of  other 
attitudes.  The  erect  position  is  that  in  which  the  body  is 
placed  when  all  the  parts  are  arranged  so  as  to  occasion  the 
least  amount  of  exertion.  In  it  the  spine  is  erect  and  the 
eyes  look  horizontally  forwards,  the  arms  being  pendulous. 
It  is  the  position  in  which  the  body  is  conceived  to  be  placed 
by  the  human  anatomists  in  their  descriptions. 

4 — Tlie  Vertebral  Column. 

The  human  vertebral  column  is  specially  arranged  for  the 
erect  position  in  man,  and  presents  the  following  peculiarities, 
which  constitute  certain  of  those  adjustments  which  collec- 
tively provide  for  that  position. 

a.  In  the  normal  position  of  the  human  body  the  axis  of 
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the  vertebral  column  is  vertical  No  animal  form  of  vertebral 
column  can  be  elevat€d  into  the  perpendicular  position.  In 
apes,  in  the  so-called  upright  position,  the  axis  is  oblique ; 
and  when  these  animals  are  on  all  fours,  nearly  hotizontal. 
In  birds,  also,  it  is  oblique.     In  quadrupeds,  horizontal 

h.  In  no  animal  form  of  vertebral  column  is  the  column 
itself  cut  by  its  own  axis  in  five  points  as  in  the  human 
columa  In  no  animal  does  it  pass  through  a  greater  num- 
ber than  four.  The  axis  of  the  human  spine  is  therefore 
peculiar  in  passing  across  it  so  frequently. 

c.  In  no  form  of  animal  vertebral  column  are  the  second- 
ary curvatiires  so  highly  developed  as  in  the  human,  and  no 
animal  possesses  the  lumbar  curvature.  As  the  development 
of  the  fatus  advances,  the  spine  loses  its  primary  embryonic 
curve  and  becomes  straight,  excepting  a  slight  bend  at  the 
coccyx :  this  is  the  case  even  in  the  child  at  birth.  The 
curves  which  appear  in  the  human  spine  after  birth  are  new  or 
secondary,  cun'cs.  The  corkscrew  cur\'e  of  the  tail  of  the 
spider-monkey  is  probably  an  original  elementary  curve.  In 
the  human  spine,  the  neck  is  convex  forward,  the  dorsal  region 
convex  backward ;  lumbar  forwards,  sacro-coccygeal  backwartis, 
There  ia  also  a  series  of  lateral  curvatures — dorsal  region  con- 
vex to  right,  cervical  and  lumbar  to  left, sacro-coccygeal  to  right. 
If  the  lat«ral  and  antcro-fiosterior  curves  are  connected  to- 
gether, they  resolve  themselves  into  a  corkscrew-!ike  curve  ; 
not  the  curve  of  a  tliread  running  regularly  round  a  cylinder, 
but  arranged  so  as  to  increase  or  diminish  in  their  course. 
In  disease  these  curves  increase  ;  dorsal  to  right,  cervical  to 
left,  lumbar  to  left,  sacro-coccygeal  to  right  The  anterior 
faces  of  the  bodies  of  the  vertebra  in  the  doi^s^  and  sacro- 
coccygeal regions,are  consequently  inclined  to  the  right ;  in  the 
lumbar  and  cervical  to  the  left  No  animal  has  such  a  spiral 
development  as  the  above.  In  fish,  the  only  trace  of  the  fun- 
damental curve  is  the  turn-up  of  the  tail,  and  probably  some 
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canatiipe  st  the  base  of  the  skull  In  the  monkey's  neck 
titt  oooTexitj  of  the  carve  is  forwards  (downwftrds),  in  the 
dmsal  legku  and  loins  «  continuous  carve  backwards  (up- 
wuds),  vlulst  the  Escnun  is  feebly  carved,  and  the  coccyx 
greatly.  The  non-possession  of  a  separate  lumbat  curve  by 
animals  is  a  very  remarkable  ^t ;  in  the  proper  monkeys  no 
such  curve  exists.  latetsl  curves  are  feebly  marked  in  the 
nniTnal  spin&  . 

fi  In  no  animal  does  the  sacmm  develope  so  much  in  the 
transverse  direction,  nor  present  so  large  an  area  of  articula- 
tion for  the  haunch,  nor  become  so  much  curved  as  in  man. 

e.  The  centres  of  grarity  of  the  human  trunk  and  body, 
respectively,  in  their  normal  erect  positions,  are  situated,  the 
former  in  the  ninth  dorsal  vertebra,  the  latttr  in  the  interior 
of  the  canal  of  the  second  sacral  vertebra.  By  the  term  body 
is  meant  the  en^re  frame,  trunk,  and  limbs.  Movements  of 
the  heart,  changes  in  the  circulation  of  the  blood,  in  the 
liver,  etc,  slightly  afreet  the  position  of  the  centre  of  gravity. 
In  no  animal  can  the  centre  of  gravity  be  in  these  positions — 
it  must  be  situated  below  the  vertebral  column. 

/.  In  none  of  the  mammalia  do  the  articular  facets  of  the 
vertebral  column  possess  such  surface  curvatures  as  to  admit, 
throughout  its  pre-sacral  portion,  that  amount  of  torsion 
possessed  by  the  ascending  portion  of  the  human  spine. 

g.  No  mammal  possesses  vertebral  and  trunk  muscles  so 
fully  differentiated,  and  so  spirally  arranged  as  in  man.  The 
muscles  of  the  trunk,  obliqui,  serrati,  etc^  are  arranged  in  con- 
tinuous corkscrew-like  spirals  around  the  body,  as  was  first 
pointed  out  by  E.  Weber.  The  peculiar  spiral  attitudes  into 
which  the  human  body  can  be  thrown  are  explained  by  the 
spiral  cuive  of  the  vertebral  articular  surfaces,  and  the  spiral 
aiTaiigement  of  the  muscles. 

h.  No  mammal  con  throw  its  trunk  into  those  spiral 
cim-cs  which  8ub3er\'c  the  balance  of  the  human  frame,  and 
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confer  the  peculiar  grace  OJiJ  expression  of  its  movements. 
Progression  in  the  human  body  costs  less  labour  than  in  the 
animal.  Ail  man  has  to  do  is  to  bend  hia  body  forward,  and 
then  bring  hia  pelvis  forward  by  muscular  action,  the  exertion 
requisite  to  do  which  is  determined  by  the  peculiar  pendulum- 
like movements  of  the  lower  limbs. 

5.-7%*!  Haxmch. 

a.  The  shafts  of  the  human  iliac  bonea  are  short  and 
massive ;  and  the  direction  of  their  axes  is  altogether  peculiar. 
They  are  vertical,  and  in  front  of  the  line  of  gravity.  In  the 
animal  they  are  elongated,  oblique  from  above  downwards 
and  backwards,  and  in  addition  are  situated  beliind  the  line 
of  gravity.  The  axis  of  tlie  human  ilium  is  very  important, 
becauae  the  weight  of  the  trunk  is  borne  upon  it. 

h.  There  are  five  parts  in  the  haunch-bone  of  the  mammal 
— viz.  the  sacral  articular  facet,  the  pubic  symphysis,  the 
ischial  tuber,  the  anterior  aupeiior  spine  of  ilium  and  the 
acetabulum,  which,  considered  in  regard  to  their  relative 
positions,  are  quite  peculiar  in  man.  Tlie  line  joining  the 
sacral  articular  facet,  and  the  acetabulum,  is  the  axis  of  the 
iliac  bones ;  the  remaining  three  points  form  the  angles  of  a 
nearly  equilateral  triangle,  to  wliich  and  to  the  sides  and  sur- 
faces of  the  triangles,  the  muscles  which  balance  the  trunk 
on  the  thigh-bone  are  attached.  The  sartoriua,  gracilis,  and 
semi-tendiuosus,  are  the  three  muscles  wliich  are  connected  to 
the  angles  of  this  triangle,  muscles  which  are  of  great  import- 
ance in  balancing  the  body  when  standing  on  one  leg.  The 
human  haunch-bone  is  the  only  form  of  haunch-bone  adapted 
for  the  erect  position.  It  is  b  lever  of  which  the  hip-joint 
is  the  fulcrum,  the  sacral  facet  representing  the  extremity  of 
the  arm  for  the  resistance,  tlie  pubic  symphysis,  the  ischial 
tuber,  and  the  anterior  superior  spine  of  the  ilium,  the  extremi- 
ties respectively  of  three  arms  for  the  power. 


228 


THK  ERECT  POSTTIOH  IH  MAN. 


e.  The  vertical  direction  of  the  axis  of  the  iliac  bone  is 
due  to  the  lumbar  and  sacral  curvature,  and  to  the  pro- 
montory. 

G.—The  Tliiffh. 

a.  The  human  thigh-bone  ia  relatively  longer  and  more 
massive  than  in  any  animal  fonn. 

&  In  no  animal  thigh-bone  is  the  neck  so  elongated  and 
80  oblique  as  in  the  human. 

c  In  no  animal  thigh-bone  are  the  areas  for  the  attach- 
ment of  its  proper  muscles  so  limited  in  extent,  but  at  the 
same  time  so  precisely  e.ipressed  as  in  the  human  femur. 
The  linea  aspera  is  only  met  with  in  its  proper  form  in  man, 
and  is  to  be  regarded  as  an  area,  not  as  a  mere  line.  The  con- 
centration of  muscular  attachments  on  it  is  a  necessary  pro- 
vision for  freedom  of  movement  at  the  hip  joint. 

d.  Tlic  human  femur  is  the  only  thigh-bone  which  can  be 
extended  beyond  the  line  of  axis  of  the  vertebral  column, 

e.  The  hijv-joint  can  only  be  fully  extended  in  man,  and 
in  man  only  does  it  become  immovable  in  its  extended  posi- 
tion.    All  animals  can  fully  flex  the  hip. 

/.  The  human  hip-joint  is  the  only  hip-joint  in  which  the 
extensor  area  is  fully  developed.  Extension  may  take  place 
from  140°  to  160°,  according  to  the  mass  of  muscle  which  is 
interposed.  This  complete  movement  of  extension  at  the 
human  hip-joint  is  not  due  to  any  laxity  of  structure,  but  to 
the  presence  of  a  posterior  or  extensor  area  on  the  head  of  the 
femur.  In  apes  and  quadrupeds  this  extensor  area  is  much 
more  feeble  than  in  man ;  in  birds  it  is  scarcely  to  be  seen. 

g.  The  proper  muscles  of  the  thigh  are  in  man  principally 
devoted  to  the  balance  of  the  trunk  on  the  hip-joint.  The 
corresponding  muscles  in  the  animal  are  chiefly  devoted  to 
the  propuleiun  of  the  body. 

h.  Tlie  extension  of  the  luminn  fumur  beyond  the  line  of 
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the  axis  of  the  spinal  column  is  due  to  the  vertical  direction  of 
the  shaft  of  the  iJiac  boue,  along  with  the  complete  extension 
of  the  hip-joint. 

L—Tlic  Leg. 

a.  In  no  animal  are  the  tibia  and  fibula  collectively  so 
fully  developed  and  adapted  to  the  actions  of  the  foot^  as  in 
man. 

h.  In  no  animal  can  the  leg  be  extended  into  the  line  of 
axis  of  the  thigh. 

c.  The  human  knee-joint  is  the  only  knee-joint  which  ad- 
mits of  complete  extension, 

d.  It  is  the  only  knee-joint  provided  with  a  complctu 
extensor  area. 

e.  No  form  of  leg  presents  extensor  muscles  so  powerful 
as  the  human. 

/.  The  massive  flexor  muscles  of  the  human  leg  act  mainly 
on  the  trunk 

8.-7^  Foot. 

a.  The  human  foot  is  a  plantigrade  foot. 

h.  The  plantigrade  foot  in  the  animal  is  so   constituted 

that  its  five  digital  columns  (axes)  are  raorB  or  less  uniformly 

engaged  in  the  actions  of  the  foot  itself.     In  the  human  foot, 

^^  ELg^i]^  its  four  outer  digital  columns  play  a  subordinate  part, 

^K         whUe  the  inner  column,  that  of  the  hallux,  becomes  the  axis 

^H        of  the  foot  itself 

^H  c.  The  four  outer  or  subordinate  columns  of  the  human 

^H  foot  are  arranged  in  two  groups — the  second  and  third  forming 

^H  the  inner  group  next  the  hallux  ;  the  fourth  and  fifth  the 
^H         outer  group. 

^H  if.  The  human  foot  has,  moreover,  its  constituent  bones 

^H  arranged  in  two  longitudinal  series,  or  compound  columns. 
^^1  The  outer  column,  commencing  behind,  below,  and  externally 
^^^        at  the  heel  in  the  calcaneum,  terminates  in  front  and  exter- 
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nally  in  the  three  outer  toes.  The  inner  column,  commencing 
behind,  and  ahove,  and  on  the  inner  side  in  the  astragalus  at 
the  ankle,  terminates,  in  front  and  inwards,  in  the  hallux 
and  second  and  third  toes. 

e.  The  integument  of  the  sole  of  the  animal  plantigrade 
foot  presents  a  pad  for  the  heel,  and  pads  below  the  metatarso- 
phalangeal joints.  The  sole  of  the  human  foot  has  three  pads 
only,  one  for  the  heel,  the  other  two  corresponding  to  the 
metatarso-phalangeal  portions  of  its  two  composite  columns. 
The  sole  of  the  human  foot  is  therefore  peculiar,  in  presenting 
a  strongly  marked  integumentary  groove  or  fold  indicating  the 
distinct  action  of  its  two  columns  (Fig.  13). 

/.  A  line,  extending  from  the  outer  part  of  the  back  of  the 
heel  to  the  point  of  the  hallux,  indicates  the  dynamic  or 
proper  axis  of  the  human  foot. 

g.  In  full  extension  of  the  ankle-joint,  along  with  longi- 
tudinal curvature  of  the  dorsum  of  the  foot  and  complete 
extension  of  the  great  toe,  that  portion  of  the  axis  of  the  foot 
behind  the  great  toe,  may  be  brought  almost  in  a  line  parallel 
to  the  line  of  gravity.  No  animal  foot  perraita  of  such  an 
amount  of  extension. 

A,  The  human  foot  is  a  tripod,  the  heel  and  inner  pad 
being  its  fixed  points,  the  outer  pad  the  adjustable  point, 

i.  The  human  anlde  joint  is  the  only  complete  ankle  joint; 
it  alone  possesses  a  complete  extensor  area, 

J.  In  man  alone  is  the  astragalus  permitted  by  the 
completion  of  its  articular  connections  with  the  calcaneuni, 
scaphoid,  and  cuboid,  to  determine  those  delicate  rocking  and 
oblique  movements  of  the  human  foot,  which  condition  also 
the  varied  inclinatures  of  the  limb  and  body  on  the  foot. 

h  Tlie  structure  in  the  ape  corresponding  to  the  human 
foot  is  a  foot-hand,  or  inanu-pcd.  Pi-esenting  the  fundamental 
type  of  the  foot  of  the  mammal,  it  is  so  modiHed  as  to  form  a 
clasping   instrument.      In  certain   respects  it  more   nearly 
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reeembles  that  only  perfect  Land,  the  human  hand,  than  the 
so-called  hand  in  the  anterior  limb  of  the  ape  itself. 

l.  The  ankle-joint  of  the  ape  is  bo  arranged  as  to  throw 
the  sole  of  the  foot  invards,  hence  the  ape  walks  on  the  outer 
margin  of  the  foot. 

m.  In  man,  while  the  masdes  which  act  on  the  toea  are 
fully  differentiated,  and  precisely  adjusted,  they  are  compara- 
tively weaker  than  those  of  the  ape. 

ft.  The  deep  or  primary  muscles  of  the  ankle  in  the  ape 
are  comparatively  stronger  than  in  the  human  subject.  Tlie 
secondary  extensors  of  the  ankle  in  the  ape  are  comparatively 
feebly  developed.  In  man  again  they  assume  their  complete 
form,  and  constitute  the  mass  of  the  human  calf. 

0.  You  are  now  in  a  position  to  perceive  the  nature  of 
those  arrangements  in  the  human  body,  by  which  the  erect 
position  of  man  is  conditioned,  Tliese  arrangements  essen- 
tially consist  in  a  completion  of  tliose  faceta  on  which  full 
extension  of  the  lower  limbs  depends,  and  on  the  due  co- 
ordinated curvature  of  the  vertebral  column.  They  are  all  of 
a  nature  involving  the  conception  of  absolutely  complete 
structure,  and  they  also  involve,  as  I  shall  show  more  at  large 
ia  my  next  lecture,  higlily  important  relations  to  the  rational 
consciousness  in  humanity. 
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LECTURE    IV. 
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1.  The  evidence  adduced  in  my  last  lecture  is,  in  my 
opinion,  amply  aufficieut  to  prove  that  the  erect  attitude,  in 
contradistinction  to  what  I  must  now  term  the  semi-erect 
attitude  in  certain  animals,  has  been  conferred  on  man  alone. 

2.  The  erect  attitude  in  man  is  the  principal  condition  of 
that  high  privilege  which  he  enjoys  of  the  free  use  of  his 
upper  limbs,  in  the  performance  of  higher  functions  than  the 
locomotory. 

3.  The  upper  limbs  in  man  are  the  immediate  instrumenta, 
under  the  guidance  of  Ma  rational  consciousness,  of  that 
power  with  which  he  is  invested  over  material  nature.  Set 
free  by  the  peculiar  construction  of  his  lower  limbs  and 
spinal  column,  and  presenting  a  peculiar  organisation  of  their 
own,  his  upper  limbs  act  freely  in  all  those  relations  of  space 
involved  in  the  human  conception  of  matter. 

4.  The  upper  limbs,  like  the  lower,  consist  of  a  proximal 
element — the  shoulder,  an  intermediate  element  or  shaft, 
consisting  of  the  upper  arm  and  fore-arm — and  a  distal  ele- 
ment— the  hand. 

5.— TAc  Slunildcr. 

a.  The  fundamental  peculiarity  of  the  human  shoulder 
consists  in  the  direction  of  its  axis,  which  is  a  line  extending 
from  the  body  of  the  fourth  doreal  vertebra  to  the  upper  area 
of  the  glenoid  cavity  ;  and  traversing,  therefore,  the  body  of 
the  coraeoid  portion  of  the  scapula.     Tlie  shaft  of  the  scapula 
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is  inclined  outwards  and  forwards  against  the  axis  of  the 
shoulders,  and  meets  it  in  the  glenoid  cavity.    The  < 

shaft  of  the  clavicle  inclines  much  more  backwards 
against  the  shoulder  axis,  passes  above  it,  and  abuts 
against  the  acromion,  above  the  glenoid  cavity. 
The  axis  of  the  shoulder  is  therefore  at  right  angles, 
not  only  to  the  axis  of  the  spine,  but  also  to  that 
of  the  haunch  (Fig.  1). 

6.  On  the  other  hand,  the  axis  of  the  shoulder 
of  the  animal  is  oblique,  not  only  towards  the 
heemal  aspect,  but  also  towards  the  cephalic  ex- 
tremity of  the  axis  of  its  spinal  column  ;  that  is, 
in  an  opposite  direction  to  the  obliquity  of  its 
haunch,  which  is  oblique  towards  the  coccygeal 
extremity  of  the  spinal  axis  C^igs.  2,  3,  4,  5).     The 
quadrupedal  scapula  is  so  oblique  that  the  anterior 
ends  of  the  two  bones  appi'oach  one  another  ante- 
riorly.    These  obliquities   are   of  importance  in 
the  animal  ecouomy.      In  the  shoulder  of  the  '■ ' 
horse,  for  example,  the  more  oblique  the  scapula  '■ ' 
the  better  adapted  is  the  animal  for  speed.     The  st 
the  chief  hone  of  the  shoulder,  as  both   the   coracoid  and 
clavicle  may  for  the  moat  part  disappear. 


Fig.  1. 

!il>  of  hiuii' 
JtlM  at  BhoQl 

lapula  is 
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c.  The  anatomical  conditions  which  determine  the  antero- 
posterior and  transverse  obliquities  respectively  of  the 
shoulder  in  the  animal  are  : — 

]st,  For  the  antero-posterior  obliquity — the  upward  c\a\- 
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ahire  of  that  portion  of  the  neck  from  which  the  limb  is 
developed.       This   ia   about   the   lower   cervical   and  upper 


dorsal  region,  and  the  limb  is  developed  at  riglit  angles  to  the 
vertebral  axis.  In  man  there  is  not  such  a  curvature  back- 
wards of  the  lower  part  of  the  neck  as  in  the  other  mammalia. 

2d.  For  the  transverse  oblic[uity — the  lateral  compres- 
sion of  its  thorax — which  again,  hy  bringing  the  quadrupedal 
scapulte  close  together  anteriorly,  constitutes  one  of  the  con- 
ditions of  the  locomotory  function  of  the  limb. 

d.  The  human  scapulaj  he  on  the  neural  aspect  of  thu 
thorax  ;  the  scapulas  of  the  animal  on  its  lateral  aspects. 

c.  In  no  animal  does  the  scapula  present  platelike  expan- 
sions and  margins,  comparatively  so  extended  as  in  man,  and 
in  uo  animal  are  the  spine  of  the  scapula  and  the  acromion 
Bo  fully  developed  as  in  man. 

/  In  no  animal  is  the  coracoid  portion  of  the  scapula 
proportionately  so  fidly  developed  as  in  man.  The  coracoid 
process  ia  comparatively  more  massive  and  curved  in  man ; 
and  in  addition,  the  coracoid  portion  of  the  glenoid  articular 
surface,  which  carries  the  humerus  in  full  extension,  is  only 
fully  developed  in  man. 
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g.  The  scapula  and  clavicle  are  more  harmoniously 
developed  in  the  human  than  in  the  animal  shoulder. 

k.  The  strongly  marked  sigmoidal  curvature  of  the  human 
clavicle,  and  the  peculiar  curvatures  of  the  scapular  spine 
and  acromion,  are  related  to  the  transverse  and  horizontal 
direction  of  the  axis  of  the  shoulder  ;  for  no  animal  has  the 
acromial  extremity  of  the  clavicle  fully  developed,  nor  can  the 
axis  of  the  acromial  portions  of  their  opposite  clavicles  coin- 
cide with  a  common  transverse  line.  The  coincident  transverse 
line  of  the  opposite  acromio-clavicular  axes  in  man  lies  above 
the  axes  of  the  shoulders,  and  is  parallel  to  them. 

i.  The  peculiar  carriage  of  the  human  shoulders  (the 
s<^uare  shoulder)  is  due — 

1st.  To  the  position  of  the  scapulEe  on  the  posterior  (neural) 
aspect  of  the  trunk. 

2d.  To  the  rectangular  relations  of  the  axes  of  the  shoulders 
to  the  axis  of  the  trunk ;  and 

3d.  To  the  curvatiu-ea  of  the  clavicles. 
k.  The  movements  of  the  human  shoidder  aru — 
lat.  Rotation  from  behind  forwards,  and  from  before  back- 
wards, with  the  clavicle  tis  a  radiua 

2d.  notation  from  below  upwards,  aod  from  above  down- 
wards, also  with  the  cla^-icle  as  a  radiua.  These  two  rectangular 
movements  are  so  co-ordinated  that  each  rotation  may  take 
place,  more  or  less  freely,  in  any  given  angular  position  of  the 
other.  The  primary  plane  of  the  antero-posterior  movement 
is  the  horizontal  plane  of  the  shoiilder ;  and  the  primary 
plane  of  the  movement  from  below  upwards,  is  the  transverse 
vertical  plane  in  which  the  axis  of  the  shoulder  lies. 

/.  As  contrasted  with  the  movements  of  the  human 
shoulder,  we  find  that  on  account  of  the  transverse  obliquity 
of  the  areas  of  the  ahoulder  in  the  mammal,  and  the  lateral 
position  of  its  scapulae,  along  with  its  horizontal  altitude, 
the  vertical  rotation  in  man  becomes  an  antero-posterior  in 
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the  aninul ;  and  the  antero-posUinoi  in  mao  not  only  becomes 
aa  iDvard  rotation,  bat  is  much  diminished  in  extent  in  the 
uffta,  and  is  all  hat  eliminated  in  the  typical  qmidniped. 

6.-2^  Arm. 

«.  Tbe  shaft  of  the  upper  limb  in  man,  like  tliat  of  the 
lower  limb^  is  mnch  more  harmoniously  ileveloped  as  regards 
Qaar  t*"^*"  respectively  to  one  another,  to  the  length  of  the 
tmnk,  and  to  the  lengths  of  thigh  to  1^  and  of  arm  to  fore- 
amt,  tkan  in  the  animal.  The  shafts  of  the  human  limbs  are 
loQger  in  rdation  to  the  tmnk  than  in  the  animaL 

K  In  the  pendulous  position  of  the  human  arm,  its  axis 
is  at  r^ht  angles  to  the  axis  of  the  shoulder.  This  may  be 
tenued  the  vertical  position,  or  position  of  passive  flexion. 
By  muscular  action  it  may  be  carried  before  or  behind  the 
trunk  to  about  SC"  beyond  its  vertical  position;  in  such  posi- 
tions it  is  in  full  flexion.  It  cannot  be  extended  appreciably 
beyond  the  level  of  the  axis  ot  the  shoulder  without  moving 
the  scapula.  From  its  fundamental  extended  position,  in 
which  it  is  in  a  line  with  the  axis  of  the  shoulder,  it  can  be 
swept  in  rotation  horizontally  forward  to  about  30*  nearer 
the  mesial  plane  than  its  vertical  position,  and  to  the  same 
extent  in  successive  depressions  or  d^rees  of  flexion,  so  far  as 
the  interposition  of  the  trunk  wUl  permit,  on  t«  extreme 
flexion. 

r.  No  animal  can  fully  extend  the  shoulder-joint — that  is, 
bring  it  in  a  line  with  the  axis  of  the  shoulder.  Tlie  amount 
of  deficiency  in  flexion  is  equal  to  the  angle  of  antero-posterior 
obliquity  of  the  shoulder.  And  again,  in  proportion  to  the 
increase  in  transverse  obliquity,  is  the  limitation  of  the  move- 
ments of  the  shoulder  at  right  angles  to  the  plane  of  flexion 
and  extension. 

d.  The  distinct  specialisation,  and  the  great  development 
of  the  deltoid  in  man,  is  in  direct  relation  to  the  perfection 
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and  extent  of  the  movements  of  hia  shoulder-joint.  In  fuE 
extension  there  is  a  complete  rotation  of  the  humerus  on  its 
axia  when  the  palm  is  turned  upwaida,  which  is  due  to 
the  spiral  twist  of  the  bundles  of  the  deltoid.  On  the  sur- 
face of  the  head  of  the  human  humerus  is  a  distinct  area 
devoted  to  the  movement  of  extension,  which  corresponds 
to  the  extension  area  of  the  femur.     The  lai^er  figure  (Fig.  6) 


is  the  head  of  the  human  humerus,  the  smaller  that  of  the  ape. 
The  space  lying  immediately  to  the  right  of  the  dotted  line 
in  the  former  is  the  articular  area  for  complete  extension 
which  is  absent  in  the  ape's  humerus.  The  coracoid  area  in  the 
glenoid  cavity  is  the  extensor  area  of  that  aspect  of  the  joint. 

e.  The  shoulder-joint  in  man  is  alone  provided  with  com- 
plete articular  areas. 

7. — Forearm. 

a.  No  animal,  not  even  the  ape,  can  either  fully  extend  or 
fully  flex  the  elbow  joint ;  nor  is  any  animal  capable  of  com- 
pleting the  movementa  of  pronation  and  supination. 

6.  In  the  ape,  the  flexor  articular  areas  are  less  complete 
than  the  extensor,  the  movement  of  extension  being  especially 
required  in  swinging  from  tree  to  tree ;  and  the  groove  be- 
tween the  radial  head  of  the  humerus  and  the  trochlea,  instead 
of  being  nearly  direct,  as  in  man,  takes  the  double  obhque 
course  of  the  ulnar  trochlea.  The  articular  surface  for  the 
radius  is  confined  to  the  anterior  surface  of  the  human 
humerus,  so  that  it  is  in  the  flexed  or  semi-fle.'^ed  position 
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that  the  movements  of  pronation  and  supination  are  most 
exactly  performed.  In  the  ape,  the  radial  articular  surface 
extends  further  backwards,  so  that  it  takes  a  share  in  the 
flexion  and  extension  movements  of  the  elbow  joint. 

8.— 77w!  Hand. 
a.  I  shall  confine  my  comparison  of  the  human  hand  to 
the  Bo-called  hand  of  the  ape ;  and  for  the  purpose  of  bring- 
ing before  you  in  a  distinct  manner  the  principle  which  deter- 
mines the  construction  of  the  human  hand,  I  shall  confine 
my  statements  to  such  features  of  its  structure  as  bear  directly 
on  that  principle. 

6.  The  human  hand  is  the  only  perfect  or  complete  hand. 
In  no  other  is  there  such  a  freely  moveable  thumb,  capable  of 
such  complete  opposition,  which  is  provided  for  by  the  saddle- 
shaped  surfaces  of  its  caipo-metacarpal  joint  The  opposition 
of  the  thumb  must  be  distinguished  from  the  apposition  of 
the  great  toe,  the  tarso-metatarsal  joint  of  which  admits  of 
movements  in  one  plane  only.  The 
peculiar  obliquity  of  the  metacarpo- 
phalangeal joints  of  the  four  Imgera 
must  be  noted ;  those  of  the  index  and 
/     middle  extend   downwards    into    the 

/palm  towards  the  thumb  ;  that  of  the 
ring  partially,   and  that  of  the  little 
?  considerably  downwards,  and  towards 

the  ulnar  side  of  the  palm.    It  is  owing 
to  this  that  the  little  finger  possesses 
p    J  the   power  of  being  opposed   to   the 

OutunediigTUDoftJieikBieton  thumb.     When  the  hand  is  clenched, 

or  tbe  bupuui  himd.    Ths  dull«d 

mmmenis^ii'' ui^°iiwuol.' '""' ''''^  poiiits  of  the  fiugcTs  tcud  to  the 
pi»iMg«ijpu,t.,  radial  side.    In  the  skin  of  the  pahn 

certain  folds  may  be  seen,  which  are  indicative  of  the  effects 
produced  on  the  skin  by  the  movements  of  the  joints.  1st, 
the  great  oblique  fold  for  the  tluimb.    2d  and  3d,  two  oblique 


\  1 
\ 


i 


THE  UPPER  LIMB  IN  MAN. 


folds,  the  proximal  from  tlie  radial  to  the  ulnar  siiles ;  the 
distal  from  the  ulnar  to  the  web  of  the  2d  and  3d  digite. 


bin<!,  shawinE  Uiii  direcUnB  uf  UutgraiU  MgnmnUry  Mdi. 


The  human  hand  may  be  hollowed  into  a  cup,  and  it  can 
grasp  a  sphere.  It  is  an  instrument  of  manipulation  co- 
extensive with  human  activity. 

c.  The  hand  of  the  ape  ia  an  imperfect  hand,  with  clearly 
defined  points  of  diffeixmce  and  inferiority,  when  compared 
with  the  human  hand  Its  thumb  is  short  and  feeble,  and 
the  axes  of  the  metacarpo-phalangeal  articulations  of  the 
fingers  are  inclined  towards  the  thumb.  It  can  embrace  a 
cylinder,  as  the  branch  of  a  tree,  and  is  princijially  subservient 
to  the  arboreal  habits  of  the  animal.  Its  fingers  grasp  the 
cylinder  in  a  series  ofspirals.    The  proximal  and  distal  grooves 
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1  its  palm  are  transverse,  and  not  obliqua    There  are  also 

radiating  grooves,  commencing  at  the  carpal  end  of  the  palm. 

d.  The  human  hand  and  the  hand  of  the  ape  are  not  only 

hands  when  viewed  morphologically,  bat 

they  are  also  hands  when  considered  from 

the  teleological  point  of  view. 

e.  The  human  foot  and  tlie  ape's  foot 
are  morphologically  feet,  but  tlie  liuman 
foot  is  not  only  morpholc^cally  but  teleo- 
logically  a  foot ;  and,  moreover,  the  only 
,  perfect  and   complete  foot,  whereas  the 
\  ape's  foot  is  teleologically  a  hand.     The 
/  metatarso-phalangeal  joints  of  tlie  hmnan 
foot  all  incline  outwards  from  the  great 
toe,  due  to  the  direction  of  the  pressure 
upon  them.      This   outward    inclination 
gives  breadth  to  the  foot.     In  the  foot  of 
the  ape  the  metatarso-phalangeal  joints 
all  incline  in  the  / 

direction 
irguiijent.17  fuidt  '^  as  the  metacarpo- 

phalangeal joints  in  ita  hand.  The 
foot  is  consequently  clenched  hke  a 
fist.  In  the  eole  of  the  human  foot 
there  is  a  great  longitudinal  groove, 
commencing  in  front  of  the  heei-pad, 
which  is  the  tegiimentary  indica- 
tion of  the  double-columned  arrange- 
ment In  the  sole  of  the  ape  there 
is  a  longitudinal  groove  which  cornea 
out  on  the  outer  side  of  the  great  toe, 
and  corresponds  to  the  thumb  foldjX^'""*  '^""'^^^^^i''-'^^i-» 
of  its  hand. 

9,  As  man  enjoys  the  privilege  of  a  complete  andindepend- 
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ent  Tise  of  hia  lower  limbs,  he  haa  in  liko  manner  (and  to  a 
certain  extent  conditioned  by  his  eroct  attitude)  n  completely 
developed  upper  limb. 


V 
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10.  The  principle  on  which  the  completeness  of  the  upper 
limb  in  man  is  based  consists  in  its  purposes  as  an  instru- 


ment for  acting  on  matter,  in  t«rm3  of  his  human  faculty 
of  thinking  in  space.      His  erect  attitude  gives  him  reach  in 
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length  ;  his  power  of  extending  his  shoulder  joint  reach  in 
breadth ;  by  means  of  his  hand  he  can  grasp  in  all  the 
relations  of  space. 

11.  Finally,  in  reference  to  completeness  of  the  human 
skeleton  with  the  joints  and  muscles,  man  is  not  only  alone 
in  his  erect  position,  but  he  alone  can  lay  himself  in  the 
prone  and  the  supiner  positions.  This  he'is  enabled  to  do  by 
the  antero-posterior  compression  of  his  thorax. 
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LECTUKE    V. 


THE  INTEGUMENT  AND  ORGANS   OF   SENSE  AND  SPEECH  IN  MAN. 


1. — Tlic  Integument. 

a.  It  would  appear  to  be  essential  for  the  ecouomy  of  every 
kind  of  organism  that  the  genei'al  mass  of  structure  shoiilil 
be  invested  by  an  int^^ument. 

h.  The  integument  may  serve  as  a  means  of  preserving 
the  general  form,  as  a  protection  from  external  influences,  as 
an  excretory  apparatus,  as  an  absorbent  medium ;  and,  lastly, 
as  an  arrangement  for  placing  the  nervous  system  in  relation 
to  external  objects. 

c.  All  these  functions  of  the  integument  are  brought  more 
or  less  prominently  into  operation  by  siiecial  modifications  of 
structure  in  the  animal  kingdom.  But  in  no  animal  do  we 
find  the  integument  so  harmoniously  developed,  for  all  ita 
special  ends,  as  in  man. 

d.  In  no  animal  is  the  sub-cutaneous  fatty  tissue  com- 
paratively so  cobereot  and  elastic  as  in  man ;  nor  in  any 
animal  is  it  disposed  so  as  to  afford  that  strongly-marked  but 
softened  display  of  the  form  and  movements  of  subjacent 
part^  which  contributes  so  much  character  to  the  human 


e.  Like  the  general  muscularsystem,  which  isfuUyspecial- 
iaed  in  man,  tlie  cutaneous  muscular  system,  or  panniculus 
camoaus,  although  of  comparatively  limited  extent,  is  also 
fully  specialised,  and,  in  this  respect,  distinguished  from  thu 
corresponding  eyslem  in  the  animaL     No  animal  presents 
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that  complete  specialisation  of  the  cutaneous  muscular  an-ange- 
ments  of  the  head  and  neck,  which  completes  the  mechanism 
of  the  eyebrows,  eyelids,  nostrils,  clieeks,  lips,  chin,  and  neck 
in  man ;  and  confers  on  him  that  power  and  extent  of  cor- 
poreal expressiou  which  he  alone  possesses. 

/  The  human  skin  is  remarkable  for  its  combined  density, 
toughness,  and  pliancy.  In  no  animal  are  tlie  arrangementa 
for  permitting  the  necessary  foldings  of  the  skin  during  tlie 
movement  of  the  body  so  elaborately  carried  out  as  in  man. 
These  folds  are  permanent  arrangements  co-ordinateti  with 
the  movements  of  the  subjacent  parts,  and  divide  the  skin  into 
areas  of  greater  or  less  extent  They  are  developed  in  their 
greatest  complexity  in  the  face,  hands,  and  feet;  also  around 
the  jointa.  Although  specific  in  their  character,  they  vary 
from  individual  to  individual,  but  so  precisely  are  they  co- 
ordinated with  subjacent  parts,  that  individual  differences  in 
the  conformation  of  such  parts  may  be  safely  assumed  from 
observation  of  the  folds  of  the  enveloping  skin. 

g.  The  oil-glands  of  the  human  skin,  although  widely  and 
elaborately  distributed,  do  not  distinguish  it  in  so  marked  a 
manner  from  the  skin  in  the  higher  animals,  as  the  system  of 
sweat  glands ;  which  latter  appear  to  reach  their  complete 
development,  and  most  extended  distribution,  in  man. 

A.  The  semi-transparent  and  iridescent  character  of  the 
cuticle  in  man  contributes  largely  to  the  characteristic  aspect 
of  the  human  body. 

1.  The  distribution  and  character  of  the  hair  in  man  is 
highly  characteristic,  and  indicative  of  the  distinct  and 
peculiar  nature  of  his  economy.  In  the  higher  animals,  hair 
is  provided  for  protection  and  warmth.  It  serves  more  varied 
ends  in  the  human  economy.  That  protection  and  warmth, 
which  is  directly  provided  for  the  animal  in  its  hairy  covering, 
ie  left  to  be  provided  for  the  human  body  by  ita  indwelling 
intelligence.     That  sex  which,   by  the  very   constitution  of 
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homamty,  ia  most  exposed  to  external  influencea  in  the  accom- 
plishment of  hi3  daily  labour,  is  provided  with  a  covering  for 
head,  face,  triink,  and  limbs,  sufficient  to  afford  that  kind 
and  amount  of  protection  which  the  nature  of  his  economy  re- 
quires in  the  varied  circumstances  of  climate  and  occupation. 
To  a  certain  extent,  and  co-ordinate  with  her  conditions  of 
life,  integumentary  arrangements  of  a  similar  kind  are  pro- 
vided for  the  other  sex.  These  protective  arrangements  of  the 
hair  in  man  are,  however,  altogether  subordinate.  The  prin- 
ciple which  determines  the  distribution  of  hair  on  the  human 
body,  appears  to  be  based  on  the  higher  form  of  the  emotional 
and  sesthetic  phases  of  the  human  constitution.  The  charac- 
teristic aspect  of  the  human  frame  ia  undoubtedly  duo  in  great 
measure  to  that  peculiar  variation  in  the  hair  development  of 
its  different  integumentary  areas  ;  and  no  one  who  considers 
the  subject  in  all  its  bearings,  can  fail  to  observe  the  remark- 
able co-ordination  which  exists  between  these  corporeal 
attributes,  and  the  emotional  phase  of  human  consciousness. 
In  no  animal  is  the  direction  or  arrangement  of  the  hair  so 
complex  as  in  man. 

h  The  sensibility  of  the  human  skin  is  its  most  important 
physiological  feature.  No  animal  displays  a  cutaneous  nervous 
system  so  developed  as  the  human. 

I.  The  plan  of  distribution  of  the  cutaneous  nerves  of  the 
trunk  in  man,  and  the  higher  vertcbrata,  is  identical.  But  in 
consequence  of  the  erect  attitude  in  man,  the  six  rows  of 
cutaneous  nerves,  two  posterior,  two  anterior,  and  a  right  and 
left  lateral,  are  vertical  instead  of  horizontal  The  vertical 
arrangement  of  these  rows  of  sensitive  skin  ar^as,  on  the  froai, 
sides,  and  back  of  tlie  body,  are  thus  specially  associated  with 
that  erect  attitude,  which  we  have  already  seen  to  be  a  neces- 
sary corporeal  co-ordination  with  that  faciUty  of  the  human 
mind,  by  which  we  are  enabled  to  think  in  space. 

m.  The  human  skin  is  characterised  by  the  precision  of  its 
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tactile  sensibility,  as  well  as  by  its  full  physiological  relations 
to  temperatnre,  pressure,  and  niuacular  action.  In  no  animal 
are  the  tactile  arrangements  on  the  distal  portions  of  the  limbs 
80  fully  developed  as  in  man.  No  form  of  ape  exhibits  the 
same  complex  and  relatively  minute  arrangement  of  tactile 
ridges  as  in  the  human  hands  and  feet  Those  ridges  have 
centres  of  evolution  and  angular  points  of  convergence,  as  is 
the  case  with  the  hair  in  other  localities.  In  the  huniau 
hand,  the  tactile  ridges  at  the  points  of  the  fingers  are  very 
complicated,  and  relatively  minute.  In  the  human  foot,  the 
great  tactile  area  is  on  the  outer  pad  of  the  foot  The  sensi- 
bility of  the  human  sole  is  of  primary  importance  in  locomo- 
tion, as  in  man  two  limhs  only  are  employed,  and  the  body  is 
occasionally  even  balanced  only  on  one  foot 

n.  Finally,  the  human  integanieiit  is  directly  developed  in 
reference  to  the  intellectual  and  emotional  phases  of  his  con- 
stitution. 

2. — Smell  and  Taste. 

a.  The  oi^ans  of  smell  and  taste  in  man  are  distinguished 
anatomically  by  their  apparent  feebleness  of  development, 
and  physiologically  by  their  much  more  extended  spheres  of 
action. 

b.  The  human  olfactory  organ  is  comparatively  limited  in 
extent  The  upper  wall  of  the  nose — the  cribriform  plate — is 
parallel  to  the  horizontal  plaue  of  the  head  ;  its  direction 
being  indicated  by  that  of  the  fronto-ethmoidjd  sutnra 

e.  The  sense  of  smell  in  man  is  apt  to  be  blunted  by  his 
liabits  of  life  But  although  this  sense  is  actually  more 
acute  in  certain  animals  for  special  odours ;  no  animal 
apparently  possesses  an  appreciation  so  extensive  of  odours 
in  genei-ah 

d.  The  structural  arrangements  which  subserve  the  .sense 
of  taste  are  not  confined  to  the  tongue,  but  extend  along  the 
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faacGS  and  palate.  AJl  Ihosc  arrangeraeiits  iii  tlio  tongue, 
fauces,  aiid  palate,  whicii  adapt  those  parts  to  tlieir  functions 
in  the  process  of  digestion,  adapt  them  also  to  the  sense  of 
taste.  Of  the  special  adaptations  of  those  parts  in  man,  the 
most  important  are  the  great  tactile  sensibility  of  the  tongue, 
and  the  horizontal  position  of  the  mouth. 

c  There  is,  probably,  uo  difference  in  the  sense  of  sapidity, 
or  taste  proper,  of  man  and  the  higher  animals,  except,  per- 
haps, ill  its  delicacy  in  man.  Animals  undoubtedly  possess 
the  sense  of  flavour  in  special  fonns.  But  there  are  sufficient 
grounds  for  assuming  that  no  animal  can  employ  his  organs 
of  smell  and  taste  in  combination  to  the  extent  of  apprecia- 
tion of  flavour  as  it  exists  in  man.  Many  of  the  sensations 
we  are  in  the  habit  of  regarding  as  due  to  taste  are  probably 
merely  modifications  of  touch.  The  positive  sapidities  are 
probably  not  more  than  four  or  five. 

/.  The  senses  of  smell  and  taste,  in  their  isolated  and 
comhined  effects,  are  assocLited  with  the  emotions  and  appe- 
tites in  man,  to  an  extent  not  geneiidly  fully  appreciated. 

ff.  In  the  animal  both  senses  are  devoted,  but  in  a  relatively 
lower  sphere,  to  certain  of  their  instinctive  emotions  and 
appetites. 

S.—TIie  Eye  and  Ear. 

a.  The  eye  and  ear  in  man  being  more  immediately  asso- 
ciated with  his  higher  interests,  present  special  arrangements, 
having  important  bearings  on  the  subject  of  the  present 
course.  I  cannot,  in  the  time  at  our  disposal,  enter  at  any 
length  into  the  consideration  of  the  eye  and  ear  iu  man,  and  in 
the  animal  kingdom.  I  shall  confine  myself  to-day  to  certain 
relations  of  those  organs,  wliicli  I  shall  have  to  recur  to  in 
my  next  lecture,  on  the  head  and  brain. 

b.  Tlie  fronto-ethraoidal  suture  in  the  human  orbit  is 
horizontal,  that  is  to  say,  it  is  parallel  to  the  axis  of  tlie 
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I  It  18  inclined  to  that  axis  in  the  aniDial.  The  value 
ma  angle  formed  gives  the  angular  value  of  inclination 
of  the  head.  This  auture  indicates  in  animals  the  proper 
position  of  the  orbit  and  head;  when  it  is  horizontal,  the  head 
ia  in  the  position  of  normal  obliquity. 

c  The  human  orbit  presents  three  walls,  and  in  like 
manner,  when  perfect  in  the  mammalian  series,  it  consists 
of  three  walls,  the  inner,  outer,  and  superior  walL  The  only 
orbit  in  which  the  inner  walls  of  opposite  orbits  converge 
forwards  is  the  human,  so  that  in  it  only,  when  the  orbits 
are  looked  into  directly  from  the  front,  can  the  two  optic 
foramina  be  seen  at  one  time. 

d.  The  planes  of  the  apertures  of  the  opposite  orbits  in 
the  raammalian  series  are  inclined  forwards  towards  one 
another,  at  an  angle  which  increases  as  the  series  descends. 
These  planes  of  the  orbital  apertures  are  also  in  a  descending 
order  inclined  upwards  and  inwards.  In  man  the  planes 
of  the  orbital  apertures  coalesce.  They  are  transverse  and 
vertical  The  margin  of  the  human  orbit  presents  at  the 
same  time  an  oblique  double  curvature,  not  observable  in  the 
ape  or  in  any  lower  form.  The  margin  is  conardinated  witli 
the  great  amount  of  movement  of  the  human  eyeball,  especially 
through  the  oblique  muscles.  An  inclination  of  the  orbital 
plane,  upwards  and  inwards,  takes  place  in  the  mammalian 
aeries,  but  not  in  man. 

e.  The  human  orbit  presents  the  most  elongated  form,  and 
most  extended  outer  wall. 

/.  These  orbital  pecidiarities  of  the  human  skull  are  spe- 
cial provisions  for  a  greater  freedom  and  extent  of  visual  direc- 
tions, but  more  especially  to  provide  for  a  more  perfect  binocu- 
lar vision. 

g.  The  semicircular  canals  of  the  organ  of  hearing  are 
connected  with  the  sense  of  direction  of  sound.  They  are 
situated  at  right  angles  to  each  other.     No  one  is  situated 
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precisely  right  and  left  to  its  fellow,  or  to  the  axis.  The  little 
shelves  in  the  ampullar  dilatations  at  the  ends  of  these  canals 
lie  in  three  rectangular  planes  to  each  other.  Tlie  antero- 
posterior canal  has  its  shelf  horizontal.  The  posterior  has  its 
shelf  facing  forwards  and  backwards.  The  shelf  of  the  ex- 
ternal or  horizontal  canal  faces  right  and  left. 

h.  The  horizontal  position,  which  appears  essential  to  the 
efficiency  of  the  semicircular  canals,  and  ia  a  marked  feature 
in  man,  is  provided  for  in  the  head  of  the  animal  by  the  same 
changes  which  render  its  visual  axis  horizontal. 


4. —  Voice. 

a.  The  human  larynx  is  characteristically  simple  and  com- 
plete in  its  arrangemeiitB,  Its  special  characters  are  the 
mobility  of  the  aiytenoid  cartilages,  the  complex  curvatures 
of  the  crico-ar)'tenoid  articidations,  and  the  total  absence  of 
any  superadded  acoustic  arrangement.  The  perfection  of  ita 
structure  is  evinced  in  the  purity  of  its  tones,  and  the  extent 
of  its  intonation.  The  erect  attitude  in  man,  by  which  the 
lungs  are  brought  beneath,  and  the  air  sinuses  of  the  head 
above  the  larynx,  and,  in  addition,  the  vertical  position  of  tlie 
oi^n  itself,  all  conduce  to  the  perfection  of  the  mechanism  of 
the  human  larj-ns. 

b.  The  cochlea  is  apparently  the  structure  which  controls 
the  action  of  the  larynx.  Both  structures  are  co-ordinated  in 
the  most  remarkable  manner  with  the  aesthetic  phases  of  the 
hnman  conscious  prinuipla  They  appear  also  to  be  intimately 
associated,  through  connections  of  the  ear  and  the  brain,  with 
the  higher  forms  of  associated  nmscidar  action.  In  playing 
on  musical  instruments,  the  wonderful  power  of  manipulation 
which  can  be  att-ained  is  not  a  nierO  habit  It  is  due  to  a 
positive  nervous  mechanism  connected  indirectly  with  the 
organ  of  hearing. 
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a.  Aa  the  instinctive  cpnacioiisness  of  the  animal  pi-oride-s 
each  individual  of  the  species  with  the  facility  of  acting  iu 
co-operation  with  ita  fellows,  the  social,  or  other  instrumento] 
signs  or  aignaU  by  which  direct  interconiinunication  is 
effected,  are  comparatively  simple.  Aa  human  action,  again, 
is  essentially  dependent  on  mau'a  rational  consciousness,  it 
becomes  an  important  condition  of  his  welfare  that  a  portion 
of  his  corporeal  mechanism  should  be  such  as  to  supply  him 
with  a  system  of  iutercommimicating  aignnJa  co-ordinate  with 
the  universality  of  Ms  conscious  acts. 

h.  As  a  special  modification  of  the  upper  end  of  the  air 
tube  is  provided  as  the  instrument  of  voice  in  man  and  the 
mammalia,  so  in  like  manuer  the  mechanism  of  speech  is 
provided  for  man  alone  in  peculiar  modificationB  of  hia  baccal 
pharyngeal  and  nasal  chambers, 

c  The  mechanism  of  speecli  is  such  that  certain  voluntaiy 
dispositions  of  its  part^s  induce  in  the  air  generally,  during  ex- 
piration, certain  sounds  termed  articulate  sounds,  which  may 
be  mute  or  unvocaliaed — i.c.,  unaccompanied  by  larj-ngeol 
action  as  in  the  whisper,  or  iutoned  as  in  ordinary  speech, 
which  is  produced  in  co-ordination  with  the  voice.  It  is 
wrong  to  suppose  that  speech  is  not  provided  for  by  the  struc- 
ture of  the  mouth.  No  animal  has  its  lips  pouting  outwards 
like  those  of  a  man,  not  even  the  chimpansee,  in  which  the 
lips  are  drawn  together  over  the  convex  rows  of  the  teeth. 
Man  is  peculiar  in  the  vertical  direction  of  his  teeth,  the  pos- 
terior surfaces  of  the  front  teeth  being  adapted  to  the  tip  of 
liis  tongue.  The  human  tongue  has  scarcely  any  body,  only 
ix)ot,  tip,  and  nmrgiiL  The  short-vaulted  palate  of  man  is 
peculiar,  and  adapted  to  the  dorsum  of  the  t-ongue.  llie  human 
pharyns  and  fauees  are  peculiar  in  the  shortness  and  mobility 
'.>f  the  uvula,  which  is  the  chief  franier  of  vocal  soimds.     The 
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upper  pharyngeal  cliamber  is  very  capacious  in  man,  and 
■  communicatea  with  the  nose ;  and  the  frontal  sinuses  increase 
the  extent  of  this  chamber. 

d.  I^inguages  vary  in  the  munber  of  articulate  sounds 
involved  in  their  construction.  They  also  vary  in  their 
relative  preference  for  certain  forms  of  articulate  sounda 

e.  Articulate  sounds  are  merely  the  elements,  by  the  com- 
bination of  whicli,  the  composito  sounds,  or  words,  which 
actually  constitute  a  language  are  formed. 

/.  All  words  are  originally  appellative — ie.,  expressive  of 
general  or  abstract  ideas  or  conceptions.  Words  employed  as 
special  or  proper  terms,  as  also  words  expressive  of  relation, 
are  of  secondary  formation,  being  derived  by  modification 
from  the  primordial  forms  or  roots,  and  applied,  in  the  con- 
structiou  of  any  given  language,  in  a  manner  determined  by 
the  economy  of  the  linguistic  group,  to  which  the  language 


ff.  In  the  course  of  that  remarkable  development  which 
language  has  hitherto  exhibited,  and  which  it  is  undoubtedly 
destined  to  undergo  in  the  future,  and  in  which  older  lan- 
guages apparently  disappear  and  new  languages  apparently 
aris^  but  in  reality  only  aa  modified  forms  of  their  pre- 
decessors ;  the  primordial  words  or  roots  themselves  become 
ao  much  modified,  that  in  the  more  advanced  forms  of  lan- 
guage their  presence  can  only  be  detected  by  linguistic 
methods  of  research. 

A.  The  number  of  possible  linguistic  roots  must  be  de- 
termined by  the  adaptability  of  the  mechanism  of  speech  for 
their  production.  The  actual  number  in  use  in  different 
languages  is  probably  determined — 

1st  By  the  relative  difficulty  in  executing  certain  forma  of 
them; 

2d,  By  that  difficulty  in  executing  certain  of  them  induced 
by  ethnological  differences  in  the  mechanism  of  articulation  ; 
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3d.  By  the  selection  of  the  more  appropriate  forms. 

i.  It  thus  appears  that  these  composite  sounds  which 
men  originally  employed  aa  abstract  terms  have  supplied  the 
roots  or  primordial  forma  of  all  words  employed  in  languages. 

k.  The  same  principle  appears  to  determine  the  process  of 
acquisition  of  language  by  the  child.  The  impressions  made 
by  external  objects  on  the  consciousness  of  the  infant  appear 
to  be  merely  general  impressions,  as  indicated  in  the  terms 
employed  by  it  to  express  them.  Aa  it  advances  in  its  course 
of  self-tuition,  and  aa  the  special  properties  of  external  bodies, 
and  their  various  relations  to  one  another,  and  to  itself,  be- 
come recognised  by  it,  it  applies  terms  of  a  more  special  and 
relational  character.  It  thus  avails  itself,  in  the  acquisition 
of  its  mother-tongue,  of  the  same  analytical  process  by  which 
every  form  of  speech  has  been,  and  will  be  developed,  and  by 
which,  be  it  recollected,  all  acquired  human  knowledge  has 
been  attained. 

/.  It  would  appear,  therefore,  that  as  tho  roots  from  which 
the  various  classes  of  words  have  been  derived  are  expressions 
of  general  ideas  or  conceptions  of  the  different  properties, 
qualities,  relations,  and  attributes,  of  the  objects  to  which 
they  were  originally  applied,  their  original  adoption  is  in  ac- 
cordance with  the  peculiar  constitution  of  the  human  con- 
scious principle  ;  in  virtue  of  which  its  special  processes  are 
conducted  under  those  general  modes  or  forms  of  thought  by 
which  it  is  fitted  for  the  intellectual  and  moral  ends  of  human 
existence.  It  appears,  therefore,  incontestable,  that  the 
peculiar  character  of  the  human  consciousness  is  the  fun- 
damental condition  of  spej^ch;  and  that  no  animal  (aK-a, 
because  every  animal  economy  is  conditioned  by  a  merely 
instinctive  form  of  consciousness. 

wi.    As   speech   therefore  is   merely   thought 
phonetically,  it  remains  to  be  considered — 
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1st  How  man  has  been  led  to  employ  phonetic  means  to 
ex^jress  Ms  thoughts  ;  and 

2d.  On  what  principle  he  made  choice  of  certain  radicala 
to  express  certain  conceptions. 

m.  Man.  like  tho  animal,  has  been  endowed  with  an  in- 
stinctive disposition  to  employ  those  organs  or  instruments 
which  are  subject  to  the  will.  We  cannot  doubt,  therefore, 
that  the  employment  of  the  mechanism  for  articulation  is 
provided  for  in  a  co-ordinate  instinctive  impulse.  This  instinct 
however,  is  only  operative  when  the  sense  of  hearing  is 
sufficient,  and  the  perfect  use  of  its  appropriate  mechanism 
can  only  be  attained  under  the  guidance  of  the  ear.  The  child, 
throagh  its  organs  of  hearing,  is  induced  and  enabled  to  imi- 
tate the  articulation  and  intonation  of  those  around  it,  and  by 
the  same  instrumental  means  it  controls  and  rectifies  its  own 
imperfect  utterancea  Speech,  therefore,  although  baaed  on  the 
conscious  principle  of  humanity,  and  provided  for  in  an  in- 
stinctive corporeal  mechanism,  is  actually  acquired  by  a 
combined  course  of  self-tuition  and  education. 

0.  In  learning  to  speak,  the  child  is  supplied,  through  its 
organs  of  hearing,  with  the  radicals  of  its  native  language, 
already  developed  into  the  grammatical  forma  of  that  tongue. 
The  tenacity  with  which  phonetic  types,  or  root-forms, 
retain  their  value  in  the  successive  developments  of  language, 
is  involved  in  the  question  as  to  the  principle  on  which  choice 
was  made  of  a  certain  type  of  articidate  combination,  to 
express  certain  conceptiona.  That  such  choice  was  the  result 
of  a  selection  and  retention  of  the  most  suitable  out  of 
numerous  provisional  forms,  appears  to  be  an  assumption  tend- 
ing to  complicate  unnecessarily  the  entire  subject,  I  myself 
should  be  inclined  to  assume,  as  a  probable  solution,  that  there 
exists  in  the  human  constitution,  a  co-ordination  between  the 
possible  articulate  combinations,  and  a  special  phase  of  the 
conscious  principle,  in  the  same  sense  as  that  co-ordination. 
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which  undoubtedly  exists  between  the  physical  value  of 
musical  notes  produced  in  tlie  larynx,  and  the  aesthetic  phase 
of  human  consciouanesa.  Behind  this  fact,  however,  lies  one  of 
the  most  important  questions  in  anthropology.  How  was  primi- 
tive speech  acquired  ?  Did  primitive  man,  unassisted,  determine 
in  the  first  place  what  attribute  of  a  given  object  shoidd  be 
selected  for  its  name,  and  thereafter  employ  the  appropiiate 
phonetic  sign  for  that  purpose  ?  Did  he,  fully  provided 
psycho-physiologically  for  the  development  of  a  Jbrm  of  qieech 
for  himself,  gradually  accomplisli  that  task  !  Or  was  he,  in 
his  peculiar  oircumstancea,  supplied  with  advantages  equivalent 
to  that  early  training  wliich  facilitates  the  acquisition  of  speech 
by  his  successors.  I  shall  reserve  what  I  have  to  say  in 
reference  to  these  questions  for  a  future  lecture  ;  at  present, 
that  I  may  not  be  misunderstood,  I  would  merely  state, 

Ist,  That  these  questions  involve  points  which  cannot  be 
solved  by  science  or  history. 

2d,  That  in  these,  as  in  all  other  great  questions  in 
anthi'opology,  the  conclusions  to  which  we  come,  or  the 
opinions  we  may  entertain  regarding  them,  ought  to  be  such 
as  have  been  arrived  at  by  givuig  due  weigljt  to  all  the  evi- 
dence, direct  and  indirect,  with  which  we  are  supplied ;  and 

3d,  That  my  own  opinion,  regulated  by  such  principles  as 
I  have  now  and  on  a  foiTuer  occasion  brought  under  your 
notice  is  this — That  mau  is  fitted,  by  his  conscious  and  cop- 
poreal  constitution,  to  develope  and  employ  speech,  but  that 
the  employment  of  the  faculty  by  the  child  demands  a  certain 
amount  of  preUminaiy  initiation ;  and  that  primitive  man, 
in  his  peculiar  circumstances,  was  in  this,  as  in  other  essential 
elements  of  his  spiritual  and  material  welfare,  beneficently 
supplied  with  the  necessary  initiation  by  an  immediate  or 
Divine  process  or  act 

p.  Ijanguagc,  when  considered  as  a  fundamental  endow- 
ment of  the  human  economy,  and  at  the  same  time  in  its  < 
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tinuous  development  in  the  progress  of  humanity,  presents  a 
double  aspect.  From  one  point  of  view  it  appears  as  a 
human  faculty,  from  another  as  the  result  of  human  art  But 
strictly  it  has  no  place  among  the  works  of  man.  Man  has 
no  control  over  it ;  he  is  merely  an  unconscious  agent  in  its 
changes  and  progress.  The  first  actual  addition  made  by 
man  to  his  faculty  of  speech  is  his  written  language,  which 
has  been  followed  up  by  all  those  arrangements  by  which 
thought  and  knowledge  are  recorded  and  transmitted  through 
space  and  time. 


VOL.  I. 
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SKULL  AND  BRAIN  IN  MAN. 


1.  la  briuging  uuiler  your  consideration  to-day  the  relative 
structural  arrangements  of  the  akull  and  brain  in  man  and 
the  animal,  I  shall  not  touch  on  any  of  those  topics  which 
have  recently  conferred  on  the  subject  a  kind  of  notoriety,  at 
all  times  adverse  to  the  progress  of  science,  hut  shall  confine 
myself  to  points  which  will  supply  us  with  data  for  the  illus- 
tration of  the  special  object  of  this  course. 


Tlie  Skull. 

a.  The  cephalic  axia  {axis  of  head)  is  a  right  line  extend- 
ing in  the  mesial  plane,  from  tlie  anterior  margin  of  the 
occipital  foramen,  along  the  floor  of  the  nose  to  the  incisive 
openings,  and  prolonged  to  the  cartil^inous  extremity  of  the 
nose.  The  floor  of  the  na^al  fossae  in  man  and  mammals, 
until  we  come  low  down  in  the  series,  ia  remarkably  straight 
OB  far  as  the  incisive  foramen,  at  which  there  is  a  ridge.  The 
line  of  the  cephalic  axb  must  he  taken  as  a  central  line,  he- 
cause  in  the  examination  of  the  axis  of  the  spine  we  found 
that  its  axial  line  came  in  contact  through  the  axis  vertebra 
with  the  anterior  margin  of  the  foramen  magnum.  The 
assumption  of  a  line  which  shall  represent  the  axis  of  the 
cranium  involves  the  idea  of  its  being  continuous  with  that 
of  the  spine.  The  axial  line  of  the  head  is  horizontal.  In 
man  alone  does  this  line  touch  the  posterior  as  well  as  Uie 
anterior  margin  of  the  foi'amen  magnnm. 
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6.  The  eervico-cephiilic  angln  is  tlie  angle  made  by  the  axis 
of  the  spine  with  the  axia  of  the  head.  Tliis  angle  does  not 
exist  in  the  fish  and  amphibian,  in  which  the  axis  of  the 
head  and  spine  forms  a  continuous  line.  In  reptiles,  bti'ds, 
and  mammals,  this  angle  is  more  or  less  ■ 
marked,  but  in  none  of  them  doea  it 
reach  a  right  angle.  In  the  different 
mammals  the  angle  varies  vnth  the  ■ 
species.  In  man  alone  is  the  cervico- 
cephalic  angle  a  right  angle. 

c   In  man   the  occipital  foramen,  ^, 
and  the  upper  surfaces  of  the  nasal  T 
fosSEB  lie  in  a  horizontal  plane,  the  mesial  line  of  which  is 
the  cephalic  axis. 

In  the  animal  (mammal)  again,  the  occipital  foramen  and 
floor  of  the  nose  lie  in  two  planes  at  an  angle  to  one  another. 
The  palatal  plane,  in  which  the  cephalic  axis  lies,  is  inclined 
downwards  at  the  cervico-cephalic  angle.  The  occipital  plane 
is  inclined  upwards  from  the  palatal  at  an  angle  which 
increases  in  the  descending  order  of  the  mammalian  seriea 

(/.  In  man  the  cribriform  plate,  and  the  line  of  osseous 
attaclmieut  of  the  tentorium,  lie  in  a  plane  parallel  to  the 
palato-occipital,  and  therefore  horizontal 

In  the  animal  this  plane  is  divided,  so  that  its  cribriform 
and  tentorial  portions  are  elevated  at  an  angle  which  inereaaea 
with  the  descent  of  the  mammalian  series. 

d.  The  squamous  plate  of  the  occipital  bone,  and  the  plane 
of  the  occipital  foramen  are  inclined  to  one  another  in  man, 
at  an  angle  which  increases  with  the  development  of  the 
cerebellum.  This  angle,  which  may  be  termed  the  squamo- 
oceipital,  increases  in  the  descending  series  of  the  mammals. 

e.  The  slope  of  the  basilar  process  forms,  with  the  line 
of  the  cephalic  axis,  an  angle  which  diminLshes  as  we 
descend  the  aeries.     This  angle — the  occipito-ljasilar  angle — 
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is  important  in  the  investigation  of  the  varieties  of  hiiinan 

/  The  spheno-basilar  angle  is  the  angle  fonned  by  the 
upper  surface  of  the  basilar  process,  and  the  floor  of  the  Sella 
Turcica.  It  increases  from  man  downwards,  and  is  a  raoet 
important  element  in  the  construction  of  the  human  skulL 

g.  The  spheno-ethmoid  angle  ia  the  angle  between  the 
anterior  sphenoid  and  the  cribriform  plat«s.  It  exists  in  man 
in  a  more  or  less  developed  form ;  but  so  that  tlie  cribriform 
side  of  the  angle  is,  in  well-tbmied  heads,  horizontal.  In  the 
descending  animal  series  the  ethmoidal  aide  of  the  angle  rises 
so  as  at  last  to  assume  the  rectangular  position. 

}i.  As  the  nasal  bones  rise  with  the  cribriform  plates  in 
the  descending  series,  the  ethmoido-nasal  angle  diminishes. 
The  extent  of  the  etbmoido-nasal  angle  is  a  marked  feature  of 
the  human  head. 

i.  There  are  three  series  of  curvatures  in  the  construction 
of  the  skull  : — 

1st,  The  primordial  curvature. 

2d,  The  secondary  or  permanent  curvatures  of  the  base, 
which  are  represented  in  the  series  of  occipito-basilar,  spheno- 
basilar,  spheno-ethmoidal,  aud  etbmoido-nnsal  angles,  and  the 
residtant  of  which  is  represented  in  the  cephalic  axis, 

3rf,  The  antero-posterior  and  transverse  curvatures  of  the 
vault  of  the  cranium. 

k.  In  comparing  the  secondaiy  or  permanent  curvatures  of 
the  base  of  the  skull  in  man  and  the  animal,  it  is  evident  that 
the  amount  of  curvatures  is  much  greater  in  man  than  in  the 
descending  series  of  mammals. 

Moreover,  in  the  greater  curvature  of  bis  cranium,  man 
retains  in  great  measure  the  primordial  or  embiyo  curvature, 
whereas  the  lower  we  go  in  the  series  of  vertebrata,  the  more 
completely  do  the  primordial  curvatures  disappear  or  become 
ma,sked. 
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The  greater  ciirvaturo  of  tlie  buman  skull  is  the  ftin- 
(lameiital  coiidition  of  that  enormous  additional  space  afforded 
for  the  liuman  brain,  and  also  for  the  relatively  abundant 
space  provided  for  the  nasal,  oral,  and  phaiyngeal  cavities. 

Wo  mnat  associate  tlie  diminution  of  the  spheno-basilar 
angle,  and  the  elimination  of  the  palato-oecipital  angle,  with 
the  increased  depth  of  the  cerebellar  fosaie,  with  the  horizon- 
tality  of  the  tentorium,  and  with  the  extension  backwajtls, 
and  vaulted  form  of  the  parietal  region  of  the  craiuum,  for  the 
reception  of  the  posterior  lobes  of  the  cerebrum. 

Again  we  must  associate  the  elimination  of  the  spheno- 
ethmoidal angle,  and  the  diminution  of  another  angle,  the 
vomerine  (to  be  alluded  to  in  the  sequel),  with  the  horizon- 
tality  of  the  cribriform  plate,  and  of  the  orbital  plates  of  the 
frontal  with  which  that  plate  is  connected,  as  well  as  with 
the  vaulted  form  of  the  frontal  itself ;  and,  consequently,  with 
the  great  increase  in  tlie  mass  and  complexity  of  the  anterior 
lobes  of  the  human  cerebrum.  The  same  peculiaiities  secure 
for  man  the  inferior  position,  and  horizontal  arrangement,  of 
the  naaal  chambers,  orbits,  and  oral  cavity. 

The  autei-o-posterior  and  transverse  curvatures  of  the  vault 
of  the  skuli,  as  well  as  the  curvatures  of  the  fossie  on  the  floor 
of  tlie  cranial  cavity,  are  anatomically  conditioned  by  the  sur- 
face curvatures  of  the  respective  lobes  of  the  cerebrum  and 
cerebellum.  The  mass  and  form  of  the  entire  brain  is  tlie 
condition  which  determines  the  volume  and  curvature  of  the 
several  comparhncnts  of  the  cavity  which  contains  it,  while 
the  required  mass  of  the  entire  organ  is  the  condition  which 
determines  the  permanence  of  the  primordial  form  of  antero- 
posterior curvatures. 

I.  The  vomerine  angle  is  the  angle  between  the  lower 
aspect  of  the  sphenoid,  and  the  posterior  margin  of  the  vomer. 
It  is  least  in  man,  and  increases  as  we  descend  the  series  of 
the  mammals.     The  character  of  this  angle  is  the  primary  con- 
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dition  of  ihc  horizontal  depression  of  the  cribriform  plate  in 
man.  It  ia  the  measure  of  the  depression  of  the  anterior  ex- 
tremity of  the  human  cranial  axis — i.e.,  it  renders  it  horizontiU. 
It  is  intimately  related  to  the  vertical  position  and  huiizontal 
relations  of  the  human  nasal  chambers,  orbits,  mouth,  and 
lower  jaw  ;  as  also  to  tlie  depth  and  shortness  of  the  facial 
portion  of  the  human  skull ;  and,  finally,  it  is  an  important 
element  in  the  examination  of  abnormal  forms  of  skuU,  and 
in  ethnological  research. 

The  Brain. 

a.  The  geometrical  relations  of  the  various  parts  of  the 
skull  in  man  and  the  animal,  to  which  I  have  now  briefly 
directed  your  attention,  will,  I  trust,  be  sufficient  to  satisfy 
you  that  the  subject  demands  a  much  more  precise  method 
of  inquiry  than  has  hitherto  been  employed ;  and,  in  addition, 
that  it  promises  results  similar  in  kind  to  those  which  we 
attained  by  the  application  of  this  method  to  the  investigation 
of  the  trunk  and  limbs, 

6.  The  additional  space  which  is  obtained  in  the  human 
cranium,  like  the  completed  areas  of  the  joints  in  the  human 
limbs,  is  provided  for  additional  structure  and  corresponding 
extension  of  functions.  But  where,  as  in  the  former,  the 
additional  structures  and  functions  were  at  once  recognisable ; 
in  the  brain,  on  the  otlier  hand,  we  can,  in  the  present  phase 
of  science,  only  recognise  tlie  masses  added.  Of  the  structure 
and  function  of  those  additional  masses  we  know  at  present 
nothing,  beyond  the  little  which  has  been  ascertained  regard- 
ing the  mechanism  and  actions  of  tlie  organ  generally. 

c  The  anatomy  of  the  masses  of  the  brain  ia  tlie  mere 
rudiment  of  the  subject — the  actual  anatomy  of  the  brain  is 
its  internal  mechanism.  Till  that  mechanism  has  been  ascer- 
tained in  man  and  the  animal,  the  question  as  to  the  human 
and  animal  brain  citnnot  be  -'iolved,  and  ought  not  fheirfore 
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to  be  discussed  in  a  dogmatic  tone.  I  shall  be  satisfied  if  I 
have  succeeded  in  indicating  to  you  the  grounds  upon  which 
I  myself  entertain  the  firm  conviction  that,  as  the  human 
brain  exhibits  in  its  geometrical  proportions  and  mass  a  great 
superiority  over  the  brain  of  any  animal,  a  superiority  similar 
to  that  presented  by  the  human  bones,  joints,  muscles,  and 
organs  of  sense,  so,  in  like  manner,  it  may  even  now  \>e  safely 
assumed  that  under  that  cloud  of  ignorance  which  at  present 
conceals  its  inner  mechanism,  there  exists  a  structural  and 
functional  completeness  which  will  be  found  to  distinguish  it 
from  every  other  form  of  brain. 
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TKLEOLOGY  AND  MOEPHOLOGY. 

To  complete  the  structural  comparison  of  man  and  t 
animal,  an  examination  of  their  respective  arrangements  fi 
nutrition  and  reproduction  should  be  now  introduced.     Thea 
two  organic  systems  are  more   immediately  related  to  the 
instinctive  or  animal   department  of  the  human  economy, 
and  the  atructui'es  appertaining  to  tiiem  in  man  differ  ftgm 
those  in  the  higher  animal  rather  in  their  hatmonioos  i 
justments  than  in  special  modification. 

The  position  of  man  in  nature  might  then  appropriate 
now  occupy  our  attention,  but  as  a  preliminary  to  this  asp< 
of  the  question  we  must  examine  the  value  of  the  differenw 
between  the  structure  of  man  and  the  animal,  to  which  our 
attention  has  been  directed  in  the  previous  lectures. 

The  values  of  structural  differences  and  similaiities  vary 
according  to  the  anatomical  point  of  view.  In  this  exai 
tion,  tlierefore,  we  must  keep  the  fundamental  principles  < 
anatomical  comparison  steadily  before  us. 

The  fimdamental  principles  of  anatomical  comparison  a 
involved   in   that  twofold    aspect  which   organic   stmctail 
presents,  and  in  virtue  of  which  we  are  compelled  to  i 
vestigate  every  structural  arrangement  from  two  apparent^ 
opposite  points  of  view ;  and  thus  to  develope  two  para 
departments  of  the  science — teleolc^cal  and  morpholo 
anatomy. 

Teleological  anatomy  investigates  structure  with  refer 
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to  its  fiual  cause ;  that  is,  in  relation  to  thfi  ends  or  purposes 
for  -which  the  structure  and  it3  parts  have  been  provided. 

Morphological  anatomy,  again,  investigates  the  laws,  the 
fonus,  and  arrangements  of  structure,  and  entirely  excludes 
the  conception  of  purpose  or  function. 

These  two  departments  of  anatomical  science  are  not 
artificial  divisions  of  the  subject,  but  are  essential  in  their 
respective  characters,  as  resulting  from  the  constitution  of 
organic  bodies  themselves.  Every  form  of  animal  body  is  a 
more  or  less  composite  system,  the  parts  being  constructed 
and  co-ordinated  to  one  another,  and  with  immediate  refei^ 
encQ  to  its  conscious  principle,  and  to  its  area  of  action. 
Every  part  of  its  mechamsm,  therefore,  is  constructed  not 
only  in  reference  to  other  parts  of  the  system,  but  also  in 
reference  to  its  entire  economy. 

You  will  now  observe  that  the  special  anatomy  of  a  single 
form,  or  the  various  special  anatomies  wliich  collectively 
constitute  the  comparative  form  of  the  science,  deals  with 
structural  differences  rather  than  with  structural  similarities ; 
for  in  the  differences  lie  involved  all  those  co-ordinations — 
structural,  psychical,  and  cosmical — which  collectively  con- 
etitute  a  species. 

As  our  instinctive  belief — that  every  part  of  an  organic 
sti-ucturo  or  mechanism,  like  the  mechanism  itself,  has  an 
end  or  purpose  in  its  constitution— -is  the  principle  which 
guides  us  in  the  prosecution  and  application  of  teleological 
anatomy  ;  so,  in  like  manner,  we  are  compelled,  in  extending 
oar  examination  of  organic  structure,  to  recognise  the  ex- 
istence of  laws  of  form  and  arrangement — i.e.  formal  laws  in 
the  constitution  of  organised  bodies  and  their  parts.  We 
find,  for  instance,  that  the  entire  animal  kingdom  consists  of 
forms,  which  fall  into  gnjups  of  greater  or  less  extent,  as 
characterised  by  the  mere  form  and  armngemeut  of  the  parts 
of  their  corporeal  mechanisms.     Now,  from  the  constitution  oi 
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the  human  miud,  we  are  compelled  to  conceive  for  each  of 
these  groups  an  abstract  conception,  or  type  of  mechanism 
according  to  which  we  find  that,  however  varied  the  teleo- 
logical  anatomy  of  the  constituent  species  of  any  group  may 
be,  all  of  these  species,  nevertheless,  possess  a  mechanism 
referable  to,  and  explicable  by,  the  type  of  the  group  to  which 
they  belong. 

In  like  manner,  we  find  that  the  constituent  organs  and 
textures  in  a  group  constitute  a  formal  series,  in  such  a 
manner  that,  irrespective  of  their  teleological  differences,  our 
scientific  instinct  compels  us  to  express  their  relations  in  ■ 
morphological  laws,  by  which  those  relations  may  be  inferred, 
and  their  character  defined. 

Oiganic  morphology  tends  at  present  in  four  different 
directions : — 

1.  In  the  direction  of  questions  bearing  on  the  exist^juce 
of  a  central  type  for  each  organic  kingdom,  or  of  one  for  botli. 

2.  Towards  group  types. 

3.  To  investigation  of  the  types  of  organs. 

4  To  the  investigation  of  the  types  of  textures. 

It  is  greatly  to  be  desired  that  tlie  teleological  and 
morphological  departments  of  anatomy  should  be  kept  distinct 
in  their  prosecution  and  application.  The  satisfactoiy  ad- 
vancement of  both  is  entirely  dependent  on  their  respectively 
distinct  methods  of  investigation  ;  and  many  obstacles  have 
been  opposed  to  the  progress  of  the  science  of  which  they  are 
the  common  elements,  by  incomplete  conceptions  of  their  re- 
spective objects  and  relations. 

It  is  also  much  to  bo  regretted  that,  in  the  present  pliase 
of  our  science,  morphological  anatomy  threatens  to  overshadow 
the  teleological  aspect  of  the  subject.  Every  question  in  general 
zoology  and  anthixipology  is  now  apt  to  be  treated  morpholo- 
gically ;  so  that  there  is  a  marked  tendency  to  permit  the  pur- 
pose or  final  cause  of  organised  structure  to  be  overlooked. 
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If  you  keep  Kteadily  before  you  those  principles  on  which 
every  departnient  of  organic  science  must  be  conducted,  and 
to  which  I  have  previously  directed  your  attention — if  you 
bear  in  mind  that  all  the  organic  sciences  lie  in  the  boundary 
between  the  various  departments  of  physical  ecience  on  the 
one  hand,  and  of  moral  and  religious  truth  and  belief  on  the 
other — if,  moreover,  you  agree  with  me,  that,  when  any  ques- 
tion in  organic  science  involves  an  element  appertaining  to 
the  higher  departments  of  truth  and  belief,  its  higher 
relations  should  be  studied ; — then,  I  say,  you  will  see 
•  and  avoid  the  dangi?r  which  threatens  the  higher  rela- 
tions of  anatomico-physiologieal  knowledge  in  the  present 
phase  of  the  scienca  I  need  scarcely  remind  you  that  I  have 
strictly  adhered  to  these  principles  in  my  previous  lectures. 
I  have  not  treatetl  the  anatomical  questions  which  have  come 
before  us  on  morjjhologicnJ,  but  ou  teleological  grounds.  I 
deemed  it  quite  unnecessary  to  infonu  you  that  the  hunutn 
body  is  constracted  on  the  mammalian  type,  and  that  there- 
fore its  characteristic  features  would  be  found  to  consist 
merely  in  modifications  of  mnmnialian  structure. 

No  one  would  be  inclined  to  deny  that  the  genera!  aspects 
of  the  liuman  body,  and  the  body  of  a  higher  ape,  resemble 
oue  another  more  than  do  tlie  aspects  of  the  fi-amcs  of  the 
highest  and  the  lowest  ape.  But  I  have,  I  trust,  satisfied  you 
that  the  human  body  presents  a  whole  series  of  peri'ected 
arrangements  of  structure,  bearing  immediately  on  the  higher 
conscious  or  rational  principle  of  man — arrangements  which 
are  deficient  in  all  apes  alike,  and  which  thus  collectively,  by 
their  absence,  distinguish  all  the  apes  from  man  corporeally 
as  precisely  as  their  instinctive  form  of  consciousness  separates 
them  from  man  psychically. 
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TOE  POSinOX   OP  MAX   IS  THE  SCALE  OF  BEISa 

1.  la  my  previous  lectures  I  have  broogfat  succesuvclT 
onder  your  consideratioD — 

lat,  The  instinctive  cbaracter  of  the  animal ; 

2d,  The  combined  iostinctive  and  rational  constitution  of 

3d,  The  characteristic  completeness  of  hnman  structure  ; 

4th,  The  danger  of  overlooking  the  tcleological  aspect  of 
stractnre  in  our  zoological  and  anthropological  investigations. 

I  now  proceed  in  the  present  lecture  to  lay  before  you  the 
conclusioos  to  whicli,  in  my  opinion,  we  are  led  by  this  com- 
prehensive mode  of  viewing  our  subject,  and  so  as  to  iudicAte 
to  you  the  uature  of  those  relations  on  which  the  fundamental 
dignity  of  the  human  body  dependa 

2.  I  must,  however,  before  proceeding  with  the  subject  of  the 
present  lecture,  bring  more  fully  under  your  consideration  the 
principle  stated  in  my  last  lecture — that  all  organic  science, 
but  more  especially  its  anthropological  department,  inosculates 
with  the  higher  forms  of  truth  and  belief  so  intimately  and 
extensively  as  to  render  the  discussion  of  the  higher  questions 
as  to  oi^anisation  absolutely  futile,  if  dissociated  from  tlieir 
co-onliuate  department  of  psychological,  moral,  and  religious 
trutli  aud  belief. 

3.  You  will  acquirti  a  clearer  conception  and  a  firmer 
grasp  of  this  impoitaat  piinciiile,  if  you  bear  steadily  in 
mind — 

1st,  That  all  those  dopartiucnts  of  organic  science  which 
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deal  with  the  material  elements  of  organisation  can  only  be 
investigated,  and  successfully  prosecuted,  by  the  faculties  and 
methods  appropriate  for  our  human  acquisition  of  the  science 
of  matter. 

2d,  That  the  psychological  departments  of  organic  science 
can,  in  like  manner,  only  be  investigated,  and  successfully 
prosecuted,  by  the  faculties  and  methods  appropriat*  for  the 
science  of  mind. 

3d,  That  the  moral  and  religious  elements  in  the  human 
constitution  not  only  indicate,  by  their  very  nature,  a  method 
of  inquiry  and  a  kind  of  evidence  distinct  from  those  on 
which  we  base  our  knowledge  of  matter  and  of  mind,  but  also 
involve,  as  their  absolute  character,  that  immediate  relation 
which  they  have  to  the  "intelligent  and  powerful  Being  who," 
in  the  words  of  Newton,  "governs  all  things — not  as  the  eoul 
of  the  world,  but  as  the  Lord  of  the  univeree;  who  is  not 
only  God,  but  Lord  and  Governor." 

4  It  is  also  essential,  for  the  legitimate  study  of  the 
higher  anthropological  questions,  tliat  you  should  have  satisfied 
yourselves  as  to  the  stability  of  the  grounds  of  your  belief  in 
each  of  the  three  departments  of  truth  to  whicli  I  have  re- 
ferred. The  material  and  sensual  phase  of  our  human 
economy  tends  to  foster  rather  than  to  repel  a  rehance  on  the 
truths  of  pure  science,  and  thus  gives  a  preponderance  to  the 
study  of  the  structural  department  of  anthropology. 

The  apparent  inapplicability,  again,  of  mental  science, 
and  the  consequent  prejudice  against  its  study,  as  well  as  the 
eomewbat  painful  process  of  self-conscious  thouglit  (if  I  may 
be  permitted  to  make  use  of  the  expression)  which  its  study 
demands,  have  all  conduced  to  withdraw  the  attention  of 
anthropologists  fix)m  the  psychological  department  of  the 
subject. 

And  again,  the  evidence  afforded  by  the  revealed  record 
regarding  the  origin,  constitution,  and  position  of  man,  ia  apt 
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to  be  undervalued  or  denied  in  tlie  general  discussion  of  the 
subject.  The  tendency  of  antliropologists  to  undervalue  tliis 
source  of  evidence  depends,  in  the  first  place,  on  the  illegiti- 
mate application  of  a  legitimate  principle,  that  a  question  in 
science  should  be  decided  by  science  alone.  In  the  second 
place,  the  tendency  arises  from  that  reserve  in  regard  to  our 
higher  beliefs,  which  is  the  result  of  the  varied  and  conflict* 
ing  forms  wliich  religious  belief  and  thought  present  in  the 
present  personal,  social,  political,  and  ecclesiastical  phase  of 
humanity.  In  the  tliird  place,  the  tendency  to  dissociate  the 
evidence  of  sacred  history  from  anthropological  research,  is 
due  to  that  deep-rooted  and  prevalent  prejudice,  which,  dis- 
sociating the  revealed  record  from  the  book  of  nature,  lends 
to  the  assumption  that  those  higher  truths  and  beliefs,  which 
are  involved  in  our  human  constitution,  and  tlie  purposes  and 
results  of  which  are  recorded  in  the  book  of  God's  word,  for 
the  direct  information  and  enlightenment  of  our  higher 
faculties,  towards  our  iinal  development,  should  be  considered 
a  department  of  knowledge  and  belief  quite  apai-t  from  the 
truths  contained  in  the  book  of  nature ;  for  the  attainment  of 
which  truths,  and  in  corroboration  of  revealed  truth,  our 
intellectual  faculties  were  bestowed  upon  us. 

5.  I  may  here  observe,  that  altliough  I  have  deemed  it 
necessary,  for  the  full  exposition  of  the  subject  of  this  course 
of  lectures,  to  put  prominently  forward  an  aspect  of  our 
subject,  which  may  be  termeil  non-scientific  by  those  who 
differ  from  us,  I  am  not  thereby  called  upon  to  establish  the 
legitimacy  of  that  aspect  For,  in  my  opinion,  those  who 
consider  it  untenable  are  hound  to  take  one  of  two  corn-sea — 
either  to  refrain  from  viewing  a  non-scientific  subject  through 
a  scientific  medium,  and  to  have  recourse  to  the  method  of 
inquiry  proper  to  a  non-scientific  department  of  human  know- 
ledge, or  to  act  upon  that  sound  principle  in  philosophy  and 
science  which  withholds  those  who  may  not  have  made  them- 
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selves  acquainted  with  all  the  elementg  of  a  given  question, 
from  taking  any  part  in  the  discussion  of  that  question, 

6. 1  have  already,  in  my  first  lecture,  submitted  to  your  con- 
sideration tlie  grounds  on  which  the  instinctive  conscious 
principle  must  he  held  as  tlie  fundamental  element  of  the 
animal.  This  immaterial  principle,  in  virtue  of  its  created 
constitution,  is  the  agency  which  determines  the  actions  and 
regulates  the  processes  of  its  corporeal  frame  ;  not  only  the 
form  and  construction  of  the  animal  body,  but  also  the  actions 
which  it  exhibits  in  support  of  its  own  frame,  and  the  further- 
ance of  its  purpose  in  the  economy  of  the  world,  are  strictly 
considered  by  its  immaterial  element.  Wo  arc  compelled  to 
admit,  by  a  process  or  ailment  of  elimination,  that  even  in 
the  highest  animal,  its  perceptions — its  emotional,  intellectual, 
and  determining  faculties  are  predetermined  for  it  in  the  con- 
ditions of  its  economy. 

To  the  immaterial  principle,  which  we  are  thus  compelled 
by  an  indirect  method  of  research  to  admit  as  the  essential 
element  of  an  animal,  various  terms  have  been  applied. 

The  'i'i'X^  ™^  hold  to  he  the  soul  of  the  animal,  irrespective 
of  all  questions  regarding  its  nature.  It  must  be  (hut  in  which 
the  instinctive  consciousness  of  the  animal  subsists.  It  must 
be  t?tal,  lacking  which  the  organisation  of  the  animal  could 
not  exist.  The  organic  world  differs  from  the  inoi'gamc,  in 
that  it  consists  of  individual  organisms,  each  of  which  exists 
essentially  in  virtue  of  its  indwelling  Psyche.  It  is  not  for  a 
moment  to  be  assumed  that  the  Psydie  of  an  animal  is  the 
immediate  agent  in  the  processes  of  organisation,  or  that  the 
forces  of  matter  are  replaced  in  the  living  structure  by  forces 
of  another  kind.  The  forces  which  act  in  organisation  are 
natural  forces,  however  peculiar  the  form  and  arrangements 
of  their  results  may  be.  We  are  not  entitleil  to  assume  more 
than  this,  that  in  oi^nisation  the  material  forces  are  de- 
termined, as  regards  their  mode  of  action,  by  the  indwelling 
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power  of  the  Psyche.    A  force  is  not  a  power  in  itself,  it  ia 
merely  an  expression  for  a  law  of  action  in  matter. 

The  intimate  nature  of  force  ia  entirely  hidden  from  human 
contemplation.  Again,  in  like  manner,  as  we  recognise  force 
in  the  phenomena  of  matter  by  our  senses  through  the  intellect, 
we  recognise  power  in  the  fulfilment  of  the  effort  of  the  will 
on  our  muscles,  etc.,  by  our  aelf-consciousness,  and  we  may 
legitimately,  on  the  principle  already  atat«d,  attribute  it  also 
to  the  animal  Potver,  therefore,  differs  from  force  in  that  the 
latter  is  attributable  to  matter  only.  An  immaterial  power  has 
been  given  to  the  animal  so  as  to  put  it  iu  possession  of  such 
efficacy,  or  deputed ^oiwr  as  may  be  necessary  for  those  peculiar 
raanifeatations  of  the  constructional  material  forces  of  its  or- 
ganised body,  and  the  manifestation  of  those  iustinctive  actions 
for  the  fulfilment  of  which  the  organism  has  been  provided. 

7.  All  trustworthy  investigators  of  this  subject  have 
come  to  the  conclusion  that  man  in  his  constitution  consists 
of  three  elements — a  corporeal,  a  psychical,  and  a  spirittial ; 
and  the  direct,  as  well  as  the  indirect  evideuce  supplied  by 
the  revealed  record,  fully  confirms  this  conclusion. 

8.  The  Pst/clie  in  man  must  be  assumed  aa  the  instinctive 
element  of  his  threefold  constitution.  Upon  its  deputed 
efficacy  depends  that  determinate  and  co-ordinate  action  of  all 
those  physico-chemical  forces  which  are  collectively  engaged  in 
thedevelopmont  of  his  body  from  the  ovum,  and  in  his  life-long 
atructural  modifications  and  physiological  actions.  In  the 
form  of  the  human  Psyelic  fdso  are  developed  all  those  fully 
completed  structural  arrangements  in  the  human  body,  to  the 
nature  and  character  of  which  I  have  already  directed  your 
attention.  In  the  Psyche  of  n)an  also  are  hosed  all  those 
instincts,  emotions,  appetites,  and  passions,  which,  stronger, 
keener,  and  more  numerous  than  in  the  animal,  were  con- 
ferred on  man  for  his  liigher  purpose  and  greater  enjoyment, 
80  long  as  subject  to  his  liigher  piinciplc ;  but  which  have. 
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under  his  freedom  of  choice,  become  the  sources  of  misery 
and  death.  In  the  revealed  record  the  term  "^s^.  Flesh, 
is  applied  to  what  I  may  he  permitted  to  designate  aa  a  dis- 
tinctive physiological  feature  in  the  human  economy,  that 
combination  of  the  Psyche  and  corporeal  mechanism  wliich 
constitutes  in  man  his  organism  properly  so  called.  The 
human  ot^anisra  is  the  animal  in  man.  In  it  alone  does 
he  resemble  the  animaL  Yet,  nevertheless,  lie  stands  alone 
among  the  organised  beings  of  this  globe,  in  Ids  disobedience 
to  the  laws  of  that  organism,  with  the  power  over  which  he  has 
been  entrusted,  in  virtue  of  liis  spiritual  principle,  for  his  own 
beneGt  and  enjoyment, and  for  the  final  purposes  of  his  creation. 

9.  The  human  body,  developed  under  the  influence  of  the 
more  extended  efBcacy  of  its  indwelling  Psyelie,  is  fitted 
thereby  to  serve  as  the  instrument  of  that  spiritual  element 
in  the  human  constitution,  in  which  consists  the  personaHty 
of  man. 

10.  I  have  in  a  previous  lecture  brought  under  your  con- 
sideration those  features  in  the  spiritual  element  of  man,  in 
wliich  it  differs  from  the  Psyche  of  the  animal  and  the  Psyche 
in  man  himself  We  found  that  in  this  element  consists 
the  essence  of  his  rational  consciousness,  in  virtue  of  which 
he  is  self-conscious,  capable  of  thought  properly  so  called  ;  of 
language,  which  is  merely  the  phonetic  expression  of  thought ; 
and  of  alt  those  conceptions,  intentions,  and  co-ordinated  emo- 
tions, which,  manifested  in  language  oml  and  written,  or  incor- 
porated through  the  instrumentality  of  his  material  frame, 
constitute  those  various  forms  of  science  and  of  art — those 
multiform  arrangements  of  social,  political,  and  reh'gious  im- 
port, which  distinguish  man  from  every  form  of  animal. 

11.  Man,  in  virtue  of  his  possession  of  a  spirifcnal  prin- 
ciple, by  which  alone  he  is  capable  of  thought  and  speech,  and 
is  impressed  with  the  belief  of  moral  truth  and  divine  agency, 
stands  alone  among  tlie  organised  beings  of  this  globe. 

VOL  L  T 
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I  assume,  alao,  that  you  are  now  prepared  to  admit  that 
the  existence  of  a  spiritual  element  in  tlio  constitution  of  any 
being  associatea  that  being  with  the  spiritual  world,  even 
although,  in  fiirthemnce  of  his  own  future  welfare,  and  in 
conformity  with  the  arrangements  of  providence,  we  find  him 
provided,  at  the  same  time,  with  an  organism  adapted  as  the 
present  instrumental  means  of  his  spiritual  agency. 

I  believe,  moreover,  that  you  will  freely  admit  that  an 
organism  adapted  for  a  spiritual  end  must  necessarily  be  of  a 
higher  character,  and  more  complete  in  its  constniction,  than 
any  organism  provided  for  a  merely  instinctive  being. 

12.  As  tlie  respective  subjects  of  my  present,  as  well  as  of 
my  two  succeeding  lectures,  demand  for  tlieir  satisfactory  con- 
sideration a  clear  conception  and  steady  grasp  of  the  results 
of  our  previous  inquiries,  I  shall,  before  proceeding,  put  these 
results  in  a  categorical  form. 

a.  The  psychic  principle  in  man  and  in  the  animal,  al- 
though immaterial  in  its  nature,  and  therefore  recognisable 
only  by  its  manifestations  thi-ough  the  consciousness,  is  dis- 
tinguislied  from  the  spiritual  principle  in  man  by  the  immu- 
tability of  ils  powers  and  attributes,  and  the  strict  co-ordina- 
tion of  these  to  its  proper  sphere  for  each  species  of  organism. 

b.  On  the  other  hand,  the  Pneunia  or  spiritual  element  in 
man,  also  immaterial  in  its  nature  because  only  recognisable 
by  its  manifestations  through  tlie  consciousness,  although  in 
its  endowments  strictly  co-ordinate  with  tlie  purpose  of  man 
on  eartli,  and  witli  his  future  eternal  destination,  is  neverthe- 
less subject  to  his  will,  so  that,  in  the  present  state  of  man, 
the  powers  and  attributes  of  his  spiritual  or  proper  element 
are  applicable  or  not,  for  his  present  and  future  welfare,  as 
may  he  determined  by  that  freedom  of  choice  involved  in  the 
nature  of  his  human  will. 

c  We  have  already  seen  that,  nut  only  is  the  individual 
economy  of  an  animal  fully  and  Glrlctly  provided  for  in  its 
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psychical  element,  but  we  have  alao  seen  tbat,  by  the  same 
agency,  tlie  purpose  of  tbe  animal  in  creation  is  secured. 

d.  We  have  also  seen  that  man's  capability  of  existing 
over  the  entire  globe,  and  the  peculiai-  and  e.\tended  agency 
which  he  exerts  in  modifying  aud  perfecting  certain  of  its 
arrangements,  and  taking  advantage  of  others  for  his  own 
welfare,  are  due,  not  to  the  agency  of  his  psycliical  or  instinc- 
tive element  alone,  but  essentially  to  his  rational  conscious- 
ness, which  again  is  merely  the  manifestation  of  hia  spiritual 
principle, 

e.  But  we  liave,  moreover,  seen  tliat  the  animal  invariably 
acts  up  to  the  laws  of  its  specific  constitution  ;  whereas  man 
has  a  free  choice  in  hia  actions.  The  extent,  therefore,  to 
which  the  agency  of  man  is  exerted  towards  the  welfare  of  his 
own  economy,  the  prosecution  of  his  proper  function  on  this 
globe,  and  for  his  education  for  a  future  life,  is  dependent  on 
the  use  which  be  makes  of  his  faculties  in  the  discrimination 
of  trath  and  error,  right  and  wrong,  and  on  the  application  of 
this  diacriminating  power  to  the  control  of  his  actions.  All 
errors,  therefore,  committed  in  the  exercise  of  this  discrimi- 
nating faculty,  and  all  actions  induced  by  such  errors,  and,  d 
fortiori,  all  actions  performed  contrary  to  a  correct  determina- 
tion, are  necessarily  contrary  to  the  constitution  of  the  human 
economy ;  and  must,  therefore,  be  essentially  detrimental  to  it. 

13.  From  what  lias  now  been  stated,  it  follows  that  the 
welfare  of  the  entire  human  constitution,  of  the  organic,  as 
well  as  of  the  spiritual  economy  of  man,  is  conditioned  by  the 
proper  action  of  the  spiritual  element  itsolf ;  and,  conseq^uently, 
that  we  are  to  look  to  this  higher  principle  in  his  constitution 
for  an  explanation  of  all  those  circumstances  which  have  co- 
operated in  producing  the  numerous  modifications  of  hia 
typical  form,  and  in  tbe  recurrence  of  the  many  vicissitudes  of 
hia  history,  which  are  so  distinctive  of  his  race. 

14  In  considering  the  human  constitution  from  the  point 
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of  view  we  have  now  attained,  we  cannot  divest  ourselves  of 
the  conviction  that  our  spiritual  principle,  which  enalilea  us,  in 
virtue  of  our  forms  of  thought,  to  ascertain  the  laws  of  God  in 
the  works  of  creation,  and  which  also,  in  virtue  of  our  mordl 
intuitions,  indicates  to  us  those  personal  and  relative  duties, 
by  the  performance  of  which  we  can  alone  retain  our  simili- 
tude to  the  Divine  nature,  could  have  been  bestowed  upon  us 
for  any  other  ends  than  our  own  welfare  and  the  fulfiJment 
of  a  Divine  purpose. 

We  have  now  reached  a  point  from  which  we  may  legiti- 
mately examine  the  question  as  to  the  position  of  man  iu  the 
scale  of  being. 

The  previous  part  of  the  course  has  been  devoted  to  the 
elucidation  of  the  followiug  principles ; — 

Isl,  That  tlie  specific  character,  as  well  as  structure,  general 
economy,  and  final  purpose  of  an  animal  are  fundamentally 
conditioned  in  its  instinctive,  conscious,  or  psychic  principle  ; 
or,  in  other  words,  an  animal  is  an  oi^anism. 

2d,  That  the  distinctive  character  of  man  consists  ia  the 
subordination  of  his  organism  to  his  human  spiritual 
principle. 

3d,  That  man  owes  to  bis  spiritual  principle  thai  self- 
conscious  intelligence  on  which  depeuds  his  sense  of 
responsibility ;  and 

4(A,  That  the  animal  kingdom  consists  of  a  series  of  mere 
individuals  ;  humanity,  again,  of  a  community  of  persons. 

If  you  keep  these  priiieiplea  fully  in  ^'lew,  you  will  per- 
ceive that  those  duties  to  be  fulfilled,  which  collectively  con- 
stitute the  personality  of  a  man,  are  totally  different  in  kind 
from  the  instinctive  actions  of  an  animal  individual.  But  as 
the  duties  fulfilled  by  a  man  arc  as  essential  to  his  welfare 
in  his  extended  sphere  as  the  instinctive  actions  of  an  animal 
are  to  its  welfare  in  its  limited  area,  so  the  recognition  of  liis 
spiritual  principle,  in  which    consists  the   intellect  mil   and 
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moral  economy  of  man,  is  no  less  essential  for  tlic  dis- 
crimination of  hia  position  in  the  scale  of  being,  as  the  re- 
cognition of  the  instinctive  economy  of  an  animal  is  for  the 
determination  of  its  zoological  position. 

Now,  if  it  be  a  sound  zoological  doctrine  that  all  the 
conditions  of  life  in  an  animal  ought  to  be  taken  into  account 
in  ascertaining  its  position  in  the  zoological  scale,  so  in  like 
manner  ought  the  spiritual  economy  of  man  to  be  taken  into 
the  consiileration  of  the  iiuestion  as  to  his  relative  place  in 
the  animal  aeries.  To  my  apprehension,  his  possession  of  a 
spiritual  principle  entirely  excludes  him  from  the  scale  of 
mere  animal  being,  even  although  ho  possesses  an  animal 
organism.  I  shall  endeavour,  in  my  next  lecture  on  Ee- 
trogressive  Man,  and  in  my  succeeding  or  concluding  lecture 
on  Progressive  Man,  to  elucidate  more  at  length  the  supre- 
macy of  the  spiritual  principle  in  the  economy  of  man.  But, 
in  the  meantime,  to  bring  the  present  lecture  to  a  close,  I 
must  now  ask  you  to  consider  whether  that  completeness  of 
the  human  body,  to  which  I  have  directed  your  attention  in 
my  3d,  4th,  oth,  6th,  and  7th  lectures,  does  not  also  entirely 
exclude  man  from  any  legitimate  place  in  the  animal 
kingdom. 


KKTltOGUESSn'E  MAN. 


LECTURE  IX. 


RETEOGBESSIYE  MAN. 


1.  The  humftn  race  ia  cliaracterised  by  the  great  varieties 
which  exist  hetween  different  peoples.  The  question  is  not 
unfrequeiitly  aaked,  Waa  not  man  originally  savage  ?  Was 
he  at  one  time  near  the  brutes  1  I  believe  that  man  waa  not 
originally  aavage,  and  that  tlie  less  civilised  races  are  not 
undeveloped,  but  degraded  forms. 

2.  Man,  in  virtue  of  possessing  a  spiritual  element,  stands 
alone  amongst  the  orgauised  beings  of  the  globe.  The  exist- 
ence of  this  element  associates  the  being  possessing  it  with 
the  spiritual  world.  An  organism  adapted  to  a  spiritual  end 
and  capable  of  acting  in  space  in  the  most  perfect  manner,  must 
be  more  highly  developed  than  one  not  so  adapted.  Man's 
body  is  formed  on  a  rectangular  system — that  ia,  be  can  extend 
his  limbs  so  as  to  place  them  at  right  angles  to  each  other. 

3.  Tlie  results  of  our  inquiry  are — Ist,  the  psychical  prin- 
ciple in  man  and  animals,  although  immaterial,  ia  distin- 
guished from  the  spiritual  in  man  by  the  immutabihty  of  its 
powers  and  attributes,  and  is  especially  adapted  to  each 
species.  The  piieumti,  or  spiritual  clement  in  man,  also 
immaterial,  and  only  recogaisable  by  its  manifestations 
through  consciousness,  is  strictly  co-ordinate  with  man's 
sphere  of  action  on  eartli  and  his  future  destination.  It  is, 
nevertheless,  subject  to  his  will  Not  only  is  the  individual 
economy  of  the  animal  strictly  provided  for,  but  by  the  same 
agency  the  purpose  of  the  animal  in  creation  ia  secured. 

4.  Man's  capabilities  of  existing  over  the  entire  globe,  and 
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the  peculiar  extended  agency  wliieli  lie  exerta,  are  due  not 

only  to  the  agency  of  his  psychical  instinct,  but  to  hia  rational 
consciousness,  which  is  provided  for  by  his  spiritnal  element 
The  amount  of  good  he  does  depends  upon  the  use  lie  makes 
of  his  faculties.  The  welfare  of  the  entire  hiunan  constitution, 
organic  as  well  as  spiritual,  can  only  be  conditioned  by  a 
proper  action  of  the  spiritual  element.  This  has  always  to  be 
remembered  in  looking  for  an  explanation  of  all  the  varieties 
of  race  and  of  individual  personal  character.  Why,  then, 
should  man  alone,  of  all  tlie  living  beings  on  this  globe,  have 
been  left  so  unfettered  that  his  welfare  should  depend  on  his 
own  choice  ? 

5,  Herein  lies  the  gi'eat  mystery  of  Imraanitj',  on  the 
existence  of  which  depends  that  rdigwdty  which  is  eharac- 
teriatic  of  everj'  form  of  the  human  race.  The  conscious- 
ness of  untruth,  and  of  error  in  some  form  or  other,  exists  in 
every  modification  of  man  ;  and  it  is  equally  cei-tain  that  all 
the  vicissitudes  of  human  history,  and  all  the  distress  against 
which  man  has  had  to  struggle,  have  been  directly  due  to  hia 
tendency  to  untruth,  and  liis  liabiUty  to  error. 

6,  1  need  scarcely  remind  you  that  these  statements  are 
not  merely  scientific  in  their  character.  The  grounds  on 
which  I  believe  them  are  not  scientific  grounds  alone.  The 
evidence  on  which  you  have  satisfied  yourselves  I'egarding 
them  is  involved  in  moral  science,  and  in  those  statements  of 
that  revealed  record  by  which  our  higher  beliefs  are  en- 
lightened, confirmed,  and  sustained.  The  statements  which  I 
have  submitted  to  you,  regaRiiug  the  dependence  of  our 
human  economy  on  the  wellbeing  of  its  spiritual  element,  are 
unanswerable ;  and  therefore,  on  tlie  grounds  already  submitted 
to  you,  the  principle  itself  must  necessarily  be  employed  by 
the  anthropologist  in  the  discussion  of  any  of  the  higher 
questions  of  Ids  subject. 

7,  I  would  lay  it  down  as  a  principle,  that  whereas  we 


278  RETBOGEESSIVE  UAN. 

are  not  to  look  to  the  revealed  record  for  scientific  forms  of 
statement,  we  are,  nevertheless,  from  its  character,  entitled  to 
assume,  that  wherever  statements  are  made  in  it,  bearing  on 
the  intellectual,  nioi-al,  and  religious  departments  of  the 
economy  of  man,  in  their  relations  to  his  material  economy 
and  conditions  of  present  and  future  existence,  the  sense  or 
bearing  of  these  statements  will  not  only  not  be  contradictory 
to,  but,  on  the  contrary,  confirmatory  o^  the  scientific  results 
of  human  research. 

8.  We  are  informed  in  the  revealed  record  that  in  the 
primitive  phase  of  his  existence  the  economy  of  man  presented 
a  more  perfect  form,  and  that  he  existed  imder  conditions 
commensurate  with  the  complete  fulfilment  of  his  welfare. 
We  are  also  informed,  in  terms  which,  whatever  their  imme- 
diate import  may  he,  at  least  involve  the  statement,  that  man 
lost  his  primitive  form  of  economy,  and  his  more  favourable 
conditions  of  welfare,  by  the  erroneous  use  of  his  higher  or 
spiritual  principle,  by  his  preference  of  uutruth  to  truth,  of 
error  to  rectitude ;  and  that  thereupon  humanity  became 
subject  to  all  those  ills  which  have  chequered  its  progress. 

9.  The  statement  which  I  have  now  made  involves  a  truth 
which  belongs  to  tlie  departments  of  the  moralist  and  theolo- 
gian. But  it  is  one  which  cannot  well  be  neglected  by  any 
thoughtful  niiud ;  and  from  our  point  of  view,  looking  h 
as  anthropologists,  it  is  full  of  interest,  as  it  is  in  fact  a  fundi 
mental  principle  in  the  science  of  the  human  economy. 

10.  As  the  time  allotted  to  this  course  of  lectures  is  too 
brief  to  admit  of  detailed  illustration,  and  as  the  inculcation 
of  sound  and  comprehensive  principles  is  of  primary  import- 
ance in  such  subjects  as  this  course  has  been  devoted  to,  I 
shall,  in  concluding  this  lecture,  merely  indicate  the  tendency 
of  my  previous  statements. 

H.  On  the  grounds  already  stated,  we  are  bound  to  guard 
ourselves  against  the  conscious  or  unconscious  assumption, 
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that  the  development  of  humanity  can  be  legitimately  or 
safely  investigated  aa  an  anthropological  subject,  without 
reference  to  the  primitive  condition  of  man  as  presented  to  us 
in  the  revealed  record. 

12.  As  we  deduce  all  the  peraonal  and  social  misery  of 
man  on  this  globe  from  his  erroneous  choice  of  action  through 
neglect  of  hia  higher  principle  of  belief,  so  in  like  manner 
we  are  bound  to  attribute  to  the  same  source  the  causes 
which  have  produced  all  the  so-called  forms  of  savagism  and 
imperfect  civilisation,  as  well  as  the  so-called  imperfect  forma 
of  human  structure  as  presented  to  us  in  our  ethnological  or 
archieologieal  inquiries. 

13.  Finally,  I  hold  that  liability  of  man  to  disease  is 
intimately  related  to  the  neglect  of  the  dictates  of  his  higher 
principle.* 

*  The  rvodcr  will  find  a.  fuller  Btatement  of  tbe  author's  views  on  this  niat- 
ter  in  the  "AJdrera  to  the  Gntdtutes"  tad  is  that  to  tbe  Uedico-Chinugical 
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1.  lu  niy  liist  lecture,  after  showing  you  that  the  discus- 
sion of  any  fundamental  question  in  anthropology  must 
necessarily  be  based  on  three  convergent  lines  of  evidence — 
the  physiological,  psychological,  aud  theological — I  proceeded 
to  the  consideration  of  the  question  of  primitive  man.  From 
the  comprehensive  character  of  the  evidence  aflbrdcd  «s,  I 
laid  before  you  what  appeared  to  me  sufficient  grounds  for 
believing  primitive  man  to  have  been,  not  a  savage,  but  man 
in  his  originally  perfect  fonn,  fitted  by  the  undegraded 
character  of  his  spiritual  element  for  immediate  converse 
with  his  Creator,  in  whose  image  his  spirit  had  been  framed, 
and  by  whose  instruction  he  was  initiated  |in  regard  to 
his  moral  and  spiritual  nature ;  guided  to  the  use  of  his 
faculty  of  speech,  aud  to  the  application  of  his  intellectual 
powers,  in  the  investigation  and  appropriation  for  his  own 
welfare  of  the  objects  and  li^-ing  beings  by  which  he  was  sur- 
rounded.* 

I  also  submitted  for  your  consideration  the  grounds  on 
which  we  must,  in  my  opinion,  hold  that  the  phase  of 
humanity  in  which  we  ourselves  live  is  a  secondary  phase, 
in  which  man  has  lost  the  completeness  of  his  primitive 
economy,  and  hie  more  favourable  primitive  conditions  of 
*  It  nmy  not  be  out  of  [iluce  to  refi-r  to  the  rwentlj  pnUislied  work  On 
Ihr  Aniiqtiily  of  InlfJlKclval  Mav,  by  Prof.  C.  Piozri  Rinytli,  in  whi<'1i  a  cun- 
cliiaioti  iiiiuiliir  to  tlut  exprcsaod  in  the  text  has  been  BrrivL>d  at  from  tile  con- 
■iduration  of  a  different  line  of  evidence  to  tliat  cni  ployed  in  tlieac  lectures. — Ess. 
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exiBtence,  aa  evmced  in  the  degradeil  and  helpless  condition 
into  which  the  greater  part  of  humanity  in  all  ages,  aa  well 
as  in  the  present,  has  fallen,  and  not  less  so,  in  the  unsatis- 
factory aspect  which  our  modem  so-called  civilisation  pre- 
sents ;  and  that,  therefore,  had  humanity  in  its  present  phase 
been  dependent  on  its  own  resources,  as  the  animal  is,  no 
section  of  it  could  have  resisted  the  retrogressive  tendency,  or 
liave  opposed  the  obstacles  to  that  progression  on  which  the 
hopes  of  man  are  fixed. 

2.  In  the  further  prosecution  of  our  subject,  I  would  now 
observe  tbat  while  we  are  compelled,  on  the  grounds  already 
stated,  to  view  all  tbe  less  perfect  fonns  of  humanity  as  retro- 
grade forms  of  earlier  or  later  date,  produced  by  independent 
but  similar  moral  influences,  we  are  at  the  same  time  brought 
to  see  in  the  present  phase  of  humanity  a  progressive  series 
of  advancing  forms  of  society,  a  series  continually  increased  by 
collateral  additions,  but  extending  backwards  uninterruptedly 
to  the  commencement  of  the  phase.  Tlie  twofold  retrogres- 
sive and  progressive  character  presented  by  the  history  of 
man  is  from  every  point  of  view  peculiar,  and  completely  dis- 
tinguishes his  economy  from  tbat  of  any  animal,  and  at  the 
same  time  constitutes  as  important  a  feature  in  his  physiolo- 
gical as  in  his  political  and  moral  aspects. 

3,  As  I  have  already  told  you,  we  ai-e  not  called  on  here 
to  define,  if  that  were  possible,  the  entire  economy  in  the 
primitive  condition  of  man  ;  nor  to  inquire  into  the  specific 
nature  of  that  change  which  took  place  in  his  economy  on  his 
entrance  into  his  present  phase  of  existence.  It  is  sufficient 
for  our  present  purpose  that  we  are  assured  of  the  fact  that 
the  change  in  the  economy  and  welfare  of  man  was  the  result 
of  an  act  which  involved  a  breach  of  his  moral  principle. 
Now,  we  have  already  examined  tbe  grounds  on  which  we 
must  hold,  that  as  tbe  psychical  is  tbe  primaiy  and  control- 
ling element  which  secures  the  welfare  of  the  animal,  and 
fulfils  its  purpose  in  nature,  so,  on  the  other  hand,  the  spirit 
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in  man  is  that  element  in  his  economy  on  which  hia  entire 
welfare  depends. 

Saw,  as  the  moral  department  of  the  spirit  involves  the 
higher  relations  of  our  being,  and  assuming  that  you  are 
acquainted  with  the  grotmds  on  which  our  moral,  and  in 
fact  spiritual  economy,  involves  responsibility,  and  the  con- 
sequences of  such  responsibility,  it  will  be  evident  to  you  that 
a  breach  in  the  moral  department  of  our  spiritual  element 
must  affect  the  integrity  of  the  entire  human  economy. 

4  By  the  terra  "  entire  human  economy,"  I  mean  the  en- 
tire economy  of  man,  as  manifested  in  his  physiological, 
inteUectnal,  and  moral  capabUities ;  and  I  am  anxious  that 
you  should  distinctly  see  how  it  is  that  the  integrity  of  our 
corporeal  or  physiological  frame,  the  applicability  of  our  in- 
tellectual powers,  and  the  free  action  of  our  moral  faculties, 
do  all  depend  on  the  comlition  of  the  spiritual  element  of  our 
being, 

5.  We  have  now  reached  ft  point  from  which  we  can  look 
back  to  the  subjects  of  my  first  and  second  lectures.  In  the 
first  lecture  I  explained  to  you  how  the  welfare  and  purpose 
of  the  animal  are  provided  for  in  its  merely  instinctive  form 
of  consciousness,  in  virtue  of  its  psychical  element.  In  my 
second  lecture  I  explained  how  the  welfare  and  purpose  of 
man  on  earth  are  provided  for  in  his  rational  consciousness, 
in  virtue  of  what  you  will  now  recognise  as  his  spiritual 
element 

"We  may  now  consider,  therefore,  the  nature  of  animality 
as  consisting  in  a  physiological  structure,  conditioned  by  an 
immaterial  element  of  a  merely  psychical  character — i.e,  as 
before  explained,  an  aiumal  is  a  mere  organism. 

ITie  essence  of  humanity  again  consists  in  the  human  or- 
ganism— i.e.  the  combined  physiological  and  psychical  element, 
co-ordinate  with,  and  subject  to,  the  control  of  a  spiritual 
element  The  essence  of  homanlty  in  fact  consists  in  a 
spiritual  element  of  which  the  co-ordinate  organism  is  the  in- 
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strament.  Thus,  1  lioM  witli  tliosc  anthropologists  who  do  not 
place  man  in  the  animal  kingdom,  so  that  he  is  not  to  be  re- 
garded as  an  ordinary  subject  for  zoological  inquiry.  The 
relation  of  man  to  the  animal  which  is  nest  to  or  immediately 
helow  him  cannot  be  determined.  Man  is  a  perfect  being  in 
his  stiiicture,  and  is  excluded  fi'om  all  animal  forms  by  his 
jompleteness.  We  cannot  conceive  an  animal  preserving  the 
vertebrate  type  developed  beyond  him.  If  man  were,  as  some 
suppose,  at  tlie  head  of  the  animal  kingdom,  some  ape  should 
be  found  to  stand  immediately  beneath  him  ;  but  the  apes  are 
all  related  to  each  other,  and  grouped  around  a  type  which  is 
that  of  an  ape. 

.  As  I  have  already,  in  my  last  lecture,  directed  your  atten- 
tion to  the  two  aspects  presented  by  humanity  in  its  present 
phase,  and  characterised  these  aspects  as  Ketrogi'essive  and 
Progressive,  it  is  in  my  opinion  very  important  that  you 
should  satisfy  yourselves  as  to  the  stability  of  the  principle 
that  these  two  aspects  are  essentially  dependent  on  moral 
Tlie  entire  question,  as  I  have  already  told  you,  is, 
like  other  fundamental  questions  in  anthropology,  a  compo- 
site question — its  most  important  factors  being  theological 
and  moral,  and  such  as  I,  in  my  position  here,  have  merely 
to  allude  to.  But  it  may  be  well,  at  this  point  of  our  inquiry, 
to  illustrate  the  inHuence  of  moral  error  from  a  physiological 

I  point  of  view. 
1.  Let  us  take  the  case  of  the  animal.  If  tlia  various 
instinctive  acts,  by  the  performance  of  wliioh  the  animal  pro- 
vides for  its  individual  wants,  and  fulfils  its  various  functions 
in  relation  to  its  own  kind,  and  to  its  end  as  a  species,  be 
considered,  theyaiTange  themselves  into  threo  groups,  viz. — 
1st,  Its  actions  in  relation  to  itself ;  2ii,  its  actions  in 
relation  to  its  fellows  of  its  own  species  ;  and  Zd,  its  actions 
in  relation  to  its  performance  of  those  purposes  for  whitli  ilf 
was  created,  and  placed  in  its  given  area. 
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These  groups  correspond  respectively  to  the  actions  of  a 
man — 

let.  In  relation  to  himself ;  2d,  in  relation  to  his  neigh- 
bour J  2d,  in  relation  to  hia  Creator.  But  as  the  entire  cor- 
poreal integrity  of  an  animal,  and  the  applicability  of  its 
instinctive  capacities  are  dependent  on  the  invariability  of  its 
instinctive  actions,  the  welfare  of  the  economy  of  an  animal 
la  never  modified  beyond  its  detennined  limits  by  any  error 
in  its  actions  towards  itself,  its  fellows,  or  its  Creator.  Its 
economy  is  continuous ;  it  cannot  of  itself  induce  either  a 
retrogressive  or  a  progressive  form  of  its  economy. 

From  what  we  have  already  seen,  it  is  evident  that  if  we 
may  be  permitted  to  assume  the  addition  of  a  spiritual,  that 
is  of  a  responsible,  element,  to  the  constitution  of  an  animal — 
then  its  three  groups  of  relative  actions  would  be  elevated  to 
the  rank  of  duties  to  be  performed,  which  again  would  involve 
the  correlative  errors  to  be  avoided,  and  the  consequences  of 
such  errors. 

8.  The  neglect  by  man  of  the  three  groups  of  duties 
which  collectively  conduce  to  the  end  or  purpose  of  his 
creation,  is  undoubtedly  the  source  of  those  deteriorated  forms 
of  his  economy  which  together  constitute  hia  retKtgressive 
aspect  You  will,  of  courae,  clearly  understand  tliat  the 
statement  I  have  now  made  not  only  does  not  exclude  but 
fully  admits  the  influence  of  all  the  cosmical  and  physical 
elements  or  conditions  of  ethnological,  national,  political,  and 
social  differences  in  humanity.  But  as  mau  was  placed  on 
this  eartlj  to  fill  and  to  subdue  it,  it  is  evident  that,  in  so  far  as 
he  has  permitted  such  cosmical  or  material  infiueiices  to 
detract  from  hia  spiritual  efficiency,  ho  himself  is  t«  blame, 
and  that  it  is  now  his  duty,  in  his  present  phase,  to  develope 
bis  progressive  form,  under  the  conditions  provided  for  that 
fiurpose. 

9.  T  need  not  remind  you  that  the  conditions  provided 
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for  man,  to  enable  him  iu  bis  preseut  pbase  to  couutcract 
the  deteriorating  tendency  of  bis  apirit-elemcnt,  and  so  to 
work  out  bis  proper  end,  are  those  conditions  wbich,  an- 
nounced to  him  at  the  commencement  of  hia  present  phase, 
have  assumed,  under  Providence,  that  form  of  beUef,  and 
that  kind  of  motive  to  action,  which  we  term  Christianity. 

10.  It  woidd  be  out  of  place  to  enter  here  into  detail  as 
to  the  influence  wbich  Cbristianity  has  exerted  on  man.  I 
would  only  impress  upon  you,  as  students  of  science,  that 
science,  properly  so  called,  had  its  origin  within  the  Christian 
era ;  that  its  progress  is  one  of  the  results  of  Christianity ; 
and,  moreover,  that  one  of  the  greatest  dangers  to  which  the 
Christian  system  is  at  present  exposed,  is  the  erroneous 
tendency  to  elevate  science  above  the  other  forms  of  human 
belief. 

11.  Gentlemen,  I  thought  it  necessary  to  touch  upon 
this  subject — I  trust  in  a  manner  due  to  its  nature — for  the 
purpose  of  enabling  you  to  comprehend  more  clearly  the 
statement  which  I  made  in  a  former  part  of  the  course,  that 
the  human  body  deiivea  its  completeness  and  its  entii'e  charac- 
ter from  its  adaptation  to  its  special  purpose,  as  an  iustni- 
mentality  under  the  guidance  of  the  human  soul  towards  the 
end  for  which  man  was  placed  on  this  globe. 
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The  gradual  augmentation  t  of  acquired  knowledge!  is  the  re- 
sult of  many  series  of  contributions,  originally  independent,! 
which,  converging  as  they  advance,  and  coalescing  more  or 
less  intimately  with  one  another,  finally  assume  their  per- 
mitted position8§  in  the  mass  of  human  knowledge. 

Every  subject  of  investigation,  however  isolated  it  may 
once  have  been,  absorbs  in  its  progress,  [|  and  then  assimilates, 
minor  collateral  inquiries  ;  and  is  itself  destined  to  resign  its 
original  independence.  Certain  sciences  coalesce  easily,  and 
their  union  is  hailed  by  their  cultivators  as  a  triumph  of  the 
common  cause.  Other  sciences  coalesce  with  difficulty,  and 
their  anticipated  union  is  distasteful  to  their  respective  inves- 
tigators. This  dilTereuce  primarily  depends  on  the  necessary 
existence  of  fundamentally  distinct  modes  of  inquiry  in  each 
department  of  investigation.  It  depends  secondarily  on  the 
greater  or  less  difficulty  of  the  final  step  necessary  to  effect 
the  union  ;  and  on  the  comparatively  few  inquirers  who 
possess  either  the  original  or  the  acquired  power  of  adopting 
two  or  more  fundamentally  distinct  modes  of  investigation  in 
the  prosecution  of  an  essentially  comple-t  subject.  Only  such 
a  mind  as  that  of  Faraday,  which  admits  of  the  simidtajieous 
conceptions  of  the  chemist  and  the  physicist,  coidd  have 
guided  into  one  channel  the  diiferent  departments  of  his 
varied  subject ;  and  the  remarkable  results  of  recent  physio- 

■  This  I.*<!ture  waa  delivered  by  reiiueat  to  tho  members  of  tie  BoyiJ  Medical 
Society,  in  their  HbU,  !□  1858,  and  has  not  previously  been  publishod. — Eiw. 
t  Sole  1.  page  266.        t  Nato  II.  page  SOD.        §  Note  III.  page  300. 
II  Note  IV.  page  302, 
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logical  research  in  Germany  could  only  have  been  induced 
by  the  influence  of  an  intellect  like  that  of  Johannes  Muller, 
which  is  equally  at  home  in  the  domains  of  the  natural, 
physical,  and  psychological  sciences. 

There  are,  therefore,  certain  subjecia  of  inquiry  which  at 
certain  epochs  in  their  progress  are  obstructed  by  peculiar 
difficulties.  Such  an  epoch  occurs  when  one  subject  is  about 
to  merge  into  another,  or  when  a  particular  subject,  complex 
in  it3  nature,  has  reached  that  stage  in  its  progress  at  which 
it  must  henceforward  demand  for  its  investigation,  two  or  more 
fundamentally  distinct  modes  of  inquiry.  At  any  epoch  of  this 
kind,  in  the  progress  of  any  science,  an  attempt  should  be  made 
to  determine  its  present  position,  to  define  its  real  obstacles, 
and  to  ascertain  whether  the  previous,  mode  of  inquiry  bad 
involved  all  the  fundamentally  necessary  methods  of  research. 

The  science  of  organisation  has  reached  an  epoch  of  this 
kind  It  has  become  absolutely  necessary  for  every  one 
engaged  in  the  study  or  investigation  of  the  science  to  make 
himself  acquainted  with  its  present  circumstances,  and  to 
ascertain  the  probable  direction  of  its  future  coui-se. 

I  propose,  in  this  lecture,  to  give  a  brief  summary  of  my 
own  views  on  this  subject,  and  I  would  here  express  the 
gratification  which  I  feel  in  having  an  opportunity  afforded 
me  of  stating  these  views  to  the  members  and  visitors  of  a 
society  which  has  for  a  long  period  been  largely  instrumental 
in  the  development  and  propagation  of  organic  science. 

Three  distinct  groups  of  subjects  engage  at  present  the 
attention  of  physiologists  : — 


1.  The  structure  and  actions  of  the  living  organism  con- 

sidered as  a  chemico-physical  system. 

2.  The  numerous  forms  in  the  scries  of  organisms,  embrj'o 

and  adult,  viewed  as  modifications  of  certain  abstract 
organic  forms  or  ideal  tyjjes. 
VOL.  I.  u 


ON  LIFE  AND  OEGAHISATIOS. 


3.  The  connections  between  the  coqjoreal  and  psychical 
elements  of  oi^anisation. 


Tlie  structure  and  actions  o£  the  living  organism,  con- 
sidered as  achemico-physical  aj'stcm,  have  at  all  times  furnished 
the  principal  subjects  of  auatouiico-physiological  researcli. 
The  structure  or  anatomy  of  this  system,  and  the  actions  or 
functions  of  its  constituent  parts,  form,  in  fact,  the  mass  of 
jihysiology  as  usually  nnilerstood.*  Tlie  progress  of  this 
perfectly  natural  and  absolutely  necessary  line  of  inquiry 
has  been  more  or  less  retarded  at  different  periods  by  the 
tendency  of  physiologists  to  complicate  and  divert  the  investi- 
gation, by  assuming  the  immediate  agency  of  a  presumed 
principle  of  vitality.  Overlooking  the  philosophical  conditions 
of  the  question — tliat  there  are  at  least  two  series  of  facts  to 
be  determined  in  the  Kving  organism,  differing  fimdaraentally 
in  kind,  and  therefore  requiring  fundamentally  distinct  methods 
of  researchjt  physiologists  have  been  too  apt  to  consider  tbeii- 
science  as  throughout  independent  of  others,  and  they  have, 
consequently,  opposed  serious  obstacles  to  its  inosculation,  in 
certain  of  its  departments,  with  the  physico-mathematical 
sciences  on  the  one  hand,  and  with  the  psychological  J  on 
the  other.  We  have  now,  however,  reached  an  epoch 
from  which  we  may  proceed  to  investigate  the  chemico- 
physical  properties  of  the  living  organism,  with  less  risk  of 
being  misled  by  false  theories  of  vitality,  and  without  dread 
of  collision  with  the  philosopher  or  theologian.  The  chemico- 
physical  properties  of  the  Kving  organism,  strictly  investigated 
by  the  legitimate  methods  of  chemical  and  physical  research, 
have  yielded  the  principal  triumphs  of  recent  physiology. 
And  there  is  now,  at  least,  an  assurance  that  in  addition  to 
the  precise  processes  of  modern  chemistry,  the  physiologist 
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miiBt  henceforward  be  prepared  to  employ  in  his  researches 
the  mathematico-expei'imeutat  methods  of  physical  science. 

The  advance  which  has  recently  been  made  in  ascertaining 
the  structure  and  actions  of  the  living  organism  considered  as 
a  chemieo-pliysical  system,  consists — ls(,  of  the  recognition 
of  the  depth  and  extent  of  chemical  action  in  the  economy  ; 
2d,  of  the  evidence  latterly  aflbrded  of  the  primary  importance 
of  the  electrical  force  in  the  organism  generally,  but  more 
especially  in  the  actions  hitherto  considered  more  essentially 
vital ;  3d,  of  the  detection  of  the  connection  between  the 
chemical  and  electrical  actions  of  the  organism,  and  its  recently 
discovered  microscopic  structure ;  ith,  of  tbe  successful 
efforts  made  to  determine  by  physico-mathematical  methods 
the  precise  forms  and  reciprocal  mechanical  actions  of  tbe 
difl'erent  parts  of  the  organism. 

llie  second  group  of  subjects  which  at  present  engages  the 
attention  of  physiologists,  is  the  investigation  of  the  numerous 
forms  of  organisms,  embryo  and  adult,  viewed  as  modifications 
of  certain  abstract  organic  forms,  or  ideal  types.  These  subjects 
constitute  morphology,  properly  so  called.  Although  an 
essential  element  of  physiological  science,  morphology  is  only 
of  recent  growth.  It-s  development  was  retarded  for  many 
years  by  the  influence  which  reaulla  from  tbe  fundamentally 
peculiai'  nature  of  the  subject.  It  is  peculiar  in  this  respect, 
that  it  does  not  contemplate  at  all  the  actions  or  uses  of  parts, 
Uut  only  their  presence,  their  forms,  and  their  relatious  in 
any  one  species  of  organism  as  compared  with  other  organisms, 
and  with  a  view  to  the  determination  of  the  general  plan, 
according  to  which  they  have  all,  each  after  its  kind,  teen 
constructed.  The  influence  which  has  retarded  the  progretfl 
of  morphology,  as  it  has  retarded  other  departments  of  science 
and  philosophy,  b  that  diflicidty  which  the  generality  of  minds 
experience  in  conceiving  tbe  possibility  of  any  phenomenon 
or  action  having  a  double  relation — of  its  being  conditioned, 
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not  only  by  the  necessities  of  the  individual  system  of  which 
it  is  a  [lurt,  but  also  by  the  unity  of  the  entire  scheme  of  the 
universe. 

The  tliird  grnup  of  subjects  wliich  at  present  engages  the 
attention  of  physiologists.  Is  tiiu  cunutction  between  the 
corporeal  and  psychical  elements  of  organisation.  The  views 
of  these  subjects  token  by  di£fere.nt  physiologista  differ 
according  to  the  philosophical  principles  which  they  have 
severally  adopted  under  the  influence  of  individual  intellectual 
tendency,  or  of  education.  Three  tendencies  characterise 
present  opinions  ou  these  subjects.  These  tendencies  inay  be 
distinguished  as  materialistic,  idealistic,  and  spiritualistic. 

That  mind  is  a  products  or  a  function,  of  the  matter  of  tlie 
organism,  ia  a  dogma  which  cannot  be  considered  as  at  present 
on  the  decline.  "Within  the  lost  two  yeara  it  liaa  been  re- 
asserted and  supiwrted  with  extraordinary  dogmatism,  "  As 
contraction  is  the  function  of  the  muscle,  as  the  kidney 
secretes  urine,  and  the  liver  bile,  in  like  manner  the  brain 
produces  thoughts,  determinations,  aud  feelings."  Theae  are 
the  words  of  Carl  Vogt,  and  they  express  the  opinions  of  a 
considerable  section  of  the  most  accomplished  naturalists, 
physiologists,  and  physicians  in  Germany. 

Tlie  idealistic  opinions  on  these  subjucts.  based  on  the 
assumption  of  the  identity  of  matter  and  mind,  are  now  on 
the  decline  in  that  cunntiy  where  the  philosophy  on  which 
tliey  are  based  took  most  extensive  root.  In  Britain  this 
system  of  pliilosophy,  although  nowhere  more  ably  advocated, 
has  never  even  partially  influenced  physiology. 

It  is  remarkable  that  the  recent  advance  of  Physiologiical 
Chemistry  aud  Physics,  while  it  has  producLd  increased 
confidence  in  the  materialistic  doctrine,  has  nevertheleas 
afforded  for  the  Btet  time  a  physiological  confirmation  of  the 
essentially  spiritual  nature  of  mind.  The  high  probability 
that   the  complex   structure  of  the  brain   consists   only  of 
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peculiarly  airangjd  groups  of  uerve-cella,  connected  by  uei-vo- 
fibrefi,  and  tliat  its  actions  consist  merely  of  iwlar  fumes 
acting  as  physical  currents  along  the  nerve-fibres,  and  induced 
by  estemal  agencies,  or  by  the  nerve-cella  of  the  organ  itself, 
while  it  may  confirm  the  expectations  of  the  materialiat,  and 
has  apparently  excluded  the  mind  from  any  appropriate 
locality — has,  in  fact,  placed  its  essentially  peculiar  cbaittcter 
on  its  proper  basis. 

It  is  important  to  observe  that  the  throe  groups  of  subjects 
into  whicli  Anatomy  and  Physiology  have  latterly  become  de- 
veloped are  iu  themselves  essentially  distinct,  and  demand  for 
their  investigation  fundamentally  distinct  methods  of  inquiry. 
The  chemico-physical  group  requires  for  its  development  the 
experimental  and  mathematical  methods  of  the  chemist  and 
natural  philosopher.  The  moiphological  group  can  only  be 
investigated  by  an  intellect  naturally  fitted  for,  aud  trained  in, 
the  peculiar  essentially  format  method  of  the  natural  sciences. 
The  third  group  demands  the  exercise  of  the  human  self- 
consciousness  on  itself,  and  the  application  of  the  results  to 
the  elucidation  of  peycliical  manifestations  generally  ;  it 
demands,  in  fact,  the  altogether  peculiar  method  of  philosophy 
proper,  aud  of  inductive  psychology. 

It  is,  moreover,  important  to  observe  tliat  these  three 
departments  afford  no  immediate  promise  of  coalescing. 
They  have  come  into  contact,  and  are  advancing  parallel 
to  one  another,  but  there  is  apparently  no  immediate  relation 
between  the  laws  which  respectively  regulate  them.  The 
nature  of  the  .connection  between  the  chemico-physical  pro- 
perties of  the  living  organism  and  its  psychical  manifesta- 
tions will,  in  all  probability,  continue  a  mystery.  But  with 
equal  confidence  it  may  be  asserted  that  the  crowning  triumph 
of  physiology  will  be  the  reduction  of  the  teleological  and 
morphological  principles  of  structure  to  one  central  law. 

Having  now  endeavoured  to  ascertain  the  pi'esent  position 
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of  the  science  of  organisation,  I  propose,  before  proceeding 
farther,  to  consider  briefly  the  more  remarkable  chai-acteristica 
of  the  living  organism. 

Every  living  organism  is  a  distinct  system,  the  constituent 
parts  and  powers  of  which  are  not  only  reciprocally  adapted 
to  one  another,  and  to  the  whole,  so  as  to  subserve  the  internal 
economy  of  the  system  ;  but  are  also  so  adapted  as  to  enable 
the  entire  organism  to  fulfil  the  external  conditions  of  ita 
existence.  The  living  organism,  altliough  a  distinct  system, 
is  not  an  isolated  one.  It  is  a  part  of  the  Cosmos,  and  as 
such  has  three  sets  of  relations — its  own  internal  or  structural 
relations,  its  relations  to  other  living  organisms,  and  its 
relations  to  those  localities  within  which  the  primary  con- 
ditions of  its  existence  have  been  determined.  These  three 
sets  of  relations  are  provided  for  mainly  by  the  corporeal 
structure  and  actions  of  the  organism  ;  hut  the  first  and  third 
are,  to  a  certain  extent,  and  the  second  ia  chiefly,  fulfilled  by 
the  psychical  powers.  These  three  sets  of  relations  are,  more- 
over, so  connected  with  the  structure  and  constitution  of  the 
organism,  that  we  cannot,  in  our  investigations  into  the  nature 
of  life  and  organisation,  omit  the  consideration  of  any  one  of 
them.  It  is  a  fundamental  canon  in  philosophy,  that  all  the 
conditions  of  any  question  must  be  taken  into  consideration. 
So,  in  tliis  complex  question  as  to  the  nature  of  the  living 
organism,  we  are  bound  not  to  overlook  one  set  of  its  relations 
while  engaged  in  the  investigation  of  the  others.  While 
tracing  the  relations  of  the  bodily  structure  to  the  internal 
economy,  and  to  the  external  conditions  of  existence  of  the 
organism,  we  must  not  overlook  the  corresponding  psychical 
powers  with  which  it  is  provided  ;  nor,  while  inquiring  into 
it-s  psychical  manifestations,  can  we  omit  the  consideration  of 
its  Bomatic  peculiarities. 

Here  I  would  also  oI>serve,  that  in  attempting  to  solve 
tlic  question  as  to  the  nature  of  organisation,  physiologista 
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have  not  only  beeu  too  apt  to  overlook  the  various  relations  to 
wbicli  I  have  already  alluded,  but  also  to  keep  out  of  view 
certain  peculiar  chemico-pbysical  characters  presented  by  it. 
They  have  been  too  much  inclined  to  view  its  parta  merely  as 
portions  of  a  machine  teleologically  adapted  to  one  another  ; 
and  to  neglect  those  structural  features  and  distinctive  actions 
in  which  it  differs  from  any  ordinary  mechanism. 

Organisation  is  never  met  with  except  as  part  of  an  organ- 
ism— that  is,  of  an  individual  material  living  system. 

The  organism  is  born,  or  commences  ita  life,  as  the  pro- 
duct of  one  or  of  two  parents  of  like  kind  with  itseli 
The  living  organism  invariably  dies. 
The  duration  of  the  life  of  every  oiganlsm  is  specific, 
varyii^  only  within  certain  restricted  limits — the  causes  of 
the  variation  being  contingent  circumstances  in  the  condi- 
tions of  ita  existence. 

The  matter  of  the  organiaed  frame,  to  ita  minutest  pjirts, 
is  in  continual  fliix ;  so  that  what  ia  permanent  ii;  the 
organism  is  not  the  matter  of  which  it  ia  composed,  but,  as  far 
as  the  ordinary  exercise  of  our  senses  enables  us  fo  determine, 
ita  form  only. 

The  chemical  constitution  of  each  group  of  the  ultimate 
organised  parts  of  the  frame  is  specific.  In  like  manner,  the 
chemical  constitution  of  each  part  of  our  ultimate  organised 
part  is  different. 

The  ultimate  chemical  elements  of  the  organism  are 
merely  certain  of  the  ultimate  chemical  elements  of  in- 
oi^anic  matter.  Eut  the  secondary,  or  oi^nic  chemical 
principles,  although  some  of  them  have  already  been  pro- 
duced artificially,  and  although  all  of  them  will  probably 
be  ultimately  formed  by  the  chemist,  are  never  met  with 
in  nature  except  aa  the  materials  o(,  or  in  connection  with, 
organisation. 

The   forms  of  living  bodies,  and  of  theii'  parts,  even  of 
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tlieir  minutest  stnictares,  are  peculiar.  Tliey  seljoni,  pro- 
bably nyver,  present  straight  margins,  flat  surfaces,  or  angles. 
They  are  very  generally  spheroidal,  but  never  abaolutely 
spherical.  Ellipsoidal  and  paraboloidal  surfaces  are  met  with, 
and  still  more  complex  forms  occur  in  connection  with  that 
essentially  oi^anic  curve,  the  spiraL  Cun-es  of  double  curva- 
ture, surfaces  with  complex  geometrical  relations,  constitute 
the  predominating  forms  in  organisation. 

As  the  matter  of  the  living  organism  is  in  continual  flux, 
so  we  find  that  the  fresh  matter  which  is  constantly  added  to 
it  becomes  united  to  it,  not  at  its  outer  surface,  or  at  the  outer 
surface  of  any  of  its  miuutest  organised  parts,  but  in  its 
interior ;  at  every  part  of  which,  again,  the  fresh  matter  is 
united  to  the  ultimate  oi^auisod  particles,  not  at  their  exterior, 
but  by  passing  into  their  interior,  to  bo  distributed  therein  for 
final  union. 

Connected  with  tliis  latter  peculiarity  is  the  remarkable 
series  of  phenomena  presented  during  the  development  of  the 
organism,  while  still  in  connection  witli,  or  after  detachment 
from,  its  parent.  Science  recognises  no  process  of  develnp- 
mcnt  except  that  of  the  indiviilual  organism  from  pre-e.xisling 
parents  of  the  same  unalterable  species.  The  development  of 
the  organism  resembles  no  otlier  series  of  material  clianges  in 
any  system  in  nature.  Even  the  minutest  jMirt  of  an  organ- 
ism, however  complicated  it  may  be,  is  evolved  or  unrolled 
from  within  outwards.  Cell  after  cell,  fibre  after  fibre,  oi^a 
after  organ,  each  in  its  own  peculiar  but  strictly  organic 
manner,  appears  at  the  centre  of  its  own  organic  district. 
They  make  their  appearance  at  set  times,  at  stated  periods, 
and  in  ever-increasing  numliers,  to  tlie  close.  Passing  off  from 
their  original  centres,  tliey  assume  tlieir  proper  places  in  the 
composition  of  the  complex  machine-cell,  commencing  origi- 
nally in  the  interior,  but  frequently  protruding  during  the 
process,  parts  of  slow  become  envelojifd  by  others  of  more 
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Tftpid  growth,  to  lie  ngain  expnsed,  at  a  future  stage,  by  tlus 
opening  out  or  unfolding  of  the  enveloping  structures.  Tlie 
more  profoundly  we  examine  the  development  of  the  simplest 
plant  or  animaJ,  and  stitl  more  so  if  we  contemplHte  tlie  pro- 
cess in  the  more  complex  beings,  do  we  become  satisfied  that 
tliis  process  is  peculiar  to  oi^anisation. 

On  the  principle  that  all  the  conditions  of  a  question 
should  be  considered  in  attempting  to  solve  it,  we  may  ask 
what  is  there  remarkable  in  the  constitution  of  one  of  the 
higher  animals,  in  addition  to  the  mere  chemico-physical 
mechanism  and  teleologicitl  adiiptations  of  its  fmmc,  and  in 
addition  to  the  peculiarly  organic  peculiarities  already  enu- 
merated ? — Assuredly  its  psychical  manifestations.  Without 
entering  at  present  into  the  question  as  to  the  difference 
between  the  psychical  constitution  of  the  brute  and  the  mind 
of  man,  this  much  cannot  well  be  denied,  that  there  is  in  the 
constitutiou  of  the  brute  an  essence  winch  is  not  material. 
The  evidence  of  the  existence  of  a  psychical  essence  in  the 
brute  is  necessarily  indirect.  We  infer  its  presence,  however, 
with  sufficient  certainty,  by  comparing  its  psychical  mani- 
festations witli  the  conclusions  at  which  wo  arrive  by  the 
exercise  of  our  own  pecuhar  self-consciousness  ;  and  wo  are 
supported  in  our  inference  by  the  concurrent  intuitive  opinion 
of  mankind  in  regard  to  it. 

This  psychical  essence  varies  in  its  endowments  in  dif- 
ferent species  of  animals.  It  is  specific  for  each  species, 
individual  in  each  individual.  It  manifests  itself  less  and  less 
distinctly,  and  is  evidently  more  simple  in  its  charact«r  the 
lower  it  is  in  the  scale  of  being.  In  plants,  it  is  not  mani- 
fested in  proper  psychical  acts. 

Here,  however,  it  must  be  recollected,  that  in  the  embryos 
of  the  higher  animals  the  so-called  mind  of  the  animal  is 
latent ;  and  that  in  man,  before  birth,  the  entire  psychical  and 
spiritual  elements  of  his  constitution  are  iji  the  same  condi- 
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tion.  The  psychical  eaaeiice  exiata  only  potentially  in  the 
embryo  of  the  higher  animals.  It  is  fliiddenly  and  fully 
evolved  after  its  birth  by  the  influence  of  the  senses  under 
the  peculiar  conditions  of  the  instinct.  In  man,  again,  it  is 
more  slowly  evolved  by  the  influence  of  the  senses,  condi- 
tioned by  his  peculiar  spiritual  self-consciousness. 

I  have  alluded  to  the  latent  or  potential  condition  of  the 
psyche  in  the  embryo  of  the  higher  animal  and  of  man,  for 
the  purpose  of  showing  that  there  is  notliing  unphilosophical 
in  the  admission  of  a  psyche  in  the  plant.  We  are  quite  en- 
titled to  state,  as  a  legitimate  Iiypothesis,  that  in  every  indi- 
vidual plant  there  is  an  indwelling  psyche ;  more  simply 
endowed  than  that  of  the  lowest  animal ;  specific  for  each 
species  of  plant,  and  therefore  incapable  of  further  evolution, 
never  manifesting  itself  in  psychical  acta  appreciable  to  us, 
and  performing  only  the  lowest  function  of  the  animal  psyche, 
constituting  the  psychical  form  in  the  presence  or  midst  of 
which  the  organisation  is  co-ordinated. 

If,  then,  a  psychical  element  he  admitted  to  exist  in  every 
living  organism,  we  may  reasonably  inquire  how  far  its  pre- 
sence has  to  do  with  the  organising  process. 

We  know  nothing  of  the  mode  in  which  mind  acta  on 
matter,  or  in  what  manner  matter  reacts  on  mind.  We  know, 
however,  that  both  actions  occur  in  the  brain.  A  physical 
current,  the  result  of  polar  forces,  passing  along  a  nerve-fibre, 
and  reaching  a  group  of  connected  nerve-cells,  is  immediately 
followed  by,  or  contemporaneously  accompanied  by,  a  psychi- 
cal condition — that  of  sensation  wilh  perception.  But,  what 
is  more  to  our  present  purpose,  we  now  know  that  another 
psychic;d  condition — a  determination  of  the  will — is  accom- 
panied by,  or  immediately  followed  by,  a  physical  act  in  a 
single  nerve-cell,  or  in  a  group  of  nerve-cells,  from  which  cell 
or  cells  there  immediately  proceeds  along  a  connected  nerve- 
fibre  a  physical  current — the  result  of  polar  actions — which. 
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vhea  it  has  reached  a  muscular  fibre,  iuduceg  its  contractiou 
— also  a  physical  act, 

III  the  present  phase  of  science,  it  would  be  unphilosophi- 
cal,  and  could  not  be  admitted  by  the  physicist,  even  as  a 
hypothesis,  were  we  to  state  directly  that  a  psychical  power 
and  a  physical  force  can  act  and  react  on  one  another.  But, 
with  aiich  facts  as  I  have  already  adduced,  a  mutual  influence 
of  some  kind  must  be  admitted,  I  am  strongly  impressed 
with  the  belief  that  on  the  cautious  and  phOosophical  inves- 
tigation of  this  mutual  influence  depends  the  future  elucida- 
tion of  the  peculiarities  of  organisation.  At  present  I  prefer 
stating  the  relation  between  the  psyche  and  its  organism  as  one 
of  co-ordination.  Its  actual  nature  we  shall  probably  never 
determine  ;  its  laws  we  may  presume  to  be  witliin  our  reach. 

I  would  here  observe  that  the  extent  and  nature  of  my 
subject,  and  the  limits  within  which  I  am  confined,  have 
compelled  me  to  state  my  views  in  a  somewliat  dogmatic 
style.  To  have  treated  it  satisfactorily,  the  opinions  of  at 
least  the  principal  philosophers  and  physiologists  of  ancient 
and  modern  times  should  have  been  adduced  and  examined 
in  reference  to  the  more  impoi-tant  subjects  discussed*  In  the 
meantime,  I  will  merely  state,  categorically,  the  views  which 
I  have  endeavoured  to  embody  in  this  lecture,  in  order  that 
there  may  be  no  misconception  regarding  them. 

Every  living  organised  body — that  is,  every  individual 
plant  and  animal,  according  to  its  kind  or  species — contains, 
or  is  contained  in,  a  psyche  ;  which  is  not  a  mere  co-ordinated 
system  of  material  forces,  but  a  distinct  essence,  the  source, 
moi-e  particularly,  of  the  psychical  manifestations. 

We  are  alike  ignorant  of  the  mode  in  which  matter  acts 

on  matter,  as  of  the  mode  in  which  mind  and  matter  react. 

As,  however,  we  do  know  that  mind  does  act  on  matter,  and 

conversely — as  in  the  instances  of  the  will  inducing  physical 

•  Note  VIII.  p.  832. 
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ciurenta  iu  the  cella  and  fibres  of  the  braiu  auA  spinal  mar- 
row ;  aiid  of  physical  cuiTetits  in  the  spiiial  marrow  and  bruin 
inducing  sensation — it  would  be  equally  unpliilosophical  to 
deny,  as  to  assert,  that  psycliical  power  and  physical  force  do 
immediately  influence  one  another  in  the  living  organised 
body  ;  or  to  assume,  aa  an  element  in  physiological  resea,rcli, 
that  the  indwelling  or  containing  psyche  is  the  source  of  or-  , 
ganic  form,  or  that  it  influences  chemico-physical  forces  to 
that  effect 

I  therefore  state,  provisionally,  that  the  corporeal  stnicture 
of  the  organised  being  is  coKirdinated  with  the  specific  en- 
dowments of  its  psyche,  so  that  they  act  and  react  harmoni- 


The  psyche  is  latent  in  the  plant,  as  it  is  in  the  higher 
animals  during  its  embryo  condition. 

In  the  animal  series,  the  psyche,  distinct  for  each  indivi- 
dual, and  specific  for  each  species,  is  more  highly  endowed, 
according  to  the  elevation  of  the  animal  in  the  scale. 

The  psyche  regulates  the  actions  and  habits  of  the  animal 
in  accordance  with  its  corporeal  stnicture  ;  and  the  conditions 
of  its  existence  has  a  code  of  laws,  to  which  we  apply  the 
term  instinct. 

The  psychological  constitution  of  the  animal,  and  its 
peculiar  form  of  consciousness,  are  conditioned  by  the  in- 
stinct. 

It  is  unpliilosophical  to  enteitain  the  question  in  regard 
to  the  mortality  of  the  psyche  of  the  bnita 

Physiological  cousiderationa,  psychological  and  philoso- 
pliioal  induction,  and  the  precise  statements  of  Itcvelation, 
prove  that  man,  in  addition  to  his  body,  with  its  chemico- 
physical  properties,  and  his  p,sychc,  which  is  the  co-ordinated 
form  of  his  organisation,  and  the  source  of  his  instincts, 
appetitfis,  and  passions,  possesses  also  his  pnaima,  wliich  con- 
stitutes his  personality,  is  (he  essence  of  his  peculiar  self- 
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consciousiiess,  the  ground  of  his  proper  intellect,  and  the 
conditioning  element  of  his  moral  faculty,  and  of  hia  religious 
belief.  It  is  the  possession  of  this  pneuma  which  distingubhes 
man  from  the  animal.  Possessing,  liie  the  animal,  a  body 
and  a  psyche,  he  may  descend,  if  he  will,  to  the  level  of  the 
brute.  But  he  has  also  hai.1  it  put  in  his  power,  in  virtue  of 
his  pneuma,  to  participate  in  the  conditions  of  a  higher  sphere 
of  existence, 

I  am  compelled,  therefore,  to  assume,  as  the  guiding  prin- 
ciple of  my  physiological  studies,  that  the  living  organism  ia 
a  co-ordinated  system  of  psychical  powers  and  physical  forces ; 
and  that,  except  as  part  of  such  a  system,  organisation  cannot 
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Note  I.— p.  286. 

"  THE  OniD0AL  4UQMBNTAT10N.'' 

All  the  mbjects,  regarding  some  of  which  man  has  had  a  certain 
amount  of  knowledge  revealed  to  him,  and  for  inquiry  into  others 
of  wiiich  ho  bos  had  appropriate  faculties  bestowed  upon  him, 
form  parta  of  a  whole  which  is  throughout  in  perfect  harmony  with 
itaol£ 

The  human  mind,  although  limited  in  its  capacity  and  capable 
of  acting  only  to  the  extent  of  the  powers  bestowed  upon  it,  ia, 
neverthelosB,  within  its  own  sphere  of  capacity  and  of  action, 
formed  and  endowed  in  perfect  hurmony  with  that  whole,  regarding 
whioh,  it  is  permitted  to  inquire,  and  to  obtain  knowledge. 

AU  acquired  knowledge,  properly  so  called,  must  tberefore  lie 
in  harmony  with  t!ie  whole  ;  and  the  entire  mima  of  Jiumaa  know- 
ledge, revealed  and  acquired,  in  its  proper  form,  at  iiny  given  epoch, 
must  be  in  accordance  with  that  whole,  of  which  in  fact  it  consti- 
tutes a  part.  Acquired  knowledge  ia  the  rceult  of  inquiry  by 
individual  minds,  into  auhjecta  more  or  loss  numerous  and  distinct. 
But,  aa  all  minds  have  the  some  general  constitution,  and  are 
regulated  in  the  process  of  uiquiry  by  the  same  laws  of  thought, 
and  as,  moreover,  they  are  all  formed  in  harmony  with  that  whole, 
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the  separate  parts  of  which  they  ore  inveatigating ;  the  fragiuentd  of 
knowlei^e  acquired  by  each,  however  discordant  they  may  appear, 
are  yet,  ia  fact,  only  apparently  so. 

These  fragmentary  acquisitions  are  all  necessarily  related  to  the 
a  centre  of  the  whole.  As,  therefore,  they  increase,  or  when 
)  of  which  they  form  parts  extend,  they  most  do  so 
I  the  centre.  In  the  process  of  convergence  they  must 
^ily,  according  to  their  proximity  to  one  another,  sooner  or 
later  coalesce,  ia  which  act  their  former  appurent  discrepancy 
vanishes,  and  their  results  assume  their  rual  appearauco  as  port^  of 
the  common  whole. 


Note  II.- 


"  ORIGINALLY   LVDEPENDENT. 


The  independent  origin  of  the  different  Uepartnionta  of  acquired 
knowled^'e  *is  a  consequence  of  the  finite  conditions  of  human 
thought.  These  fmit«  conditions,  necessarily  excluding  from  a 
central  point  of  view,  and  compelling  the  inquirer  to  examine  any 
subject  from  one  aspect  only  at  a  given  time,  can  permit  a  know- 
ledge of  that  subject  which,  although  true,  ia  only  partial.  He  may, 
for  instance,  acquire  a  knowledge  of  a  given  subject  from  the  chemical 
point  of  view,  from  the  electrical,  and  from  the  mechanicaL  But 
these  three  kinds  of  knowledge  regarding  it  are  in  a  great  degree 
independent,  and  must  continue  to  be  so,  until  chemistry,  electricity, 
and  mechanics  shall  have  coalesced  more  completely  than  they  have 
yet  done,  and  thus  permit  a  view  not  from  a  mere  chemical,  elec- 
trical, or  mechanical,  but  from  a  new  and  more  central  position. 


Note  III, — p. 

"their  PEBMIITED 

Absolute  knowledge  must  have  a  centre,  from  which  and  to 
which,  all  its  parts  must  be  necessarily  deducible  and  referable.  If 
human  intelligence  could  push  its  inquiries  forward  to  that  common 
centre,  the  result  would  be  knowledge  of  the  Infinite.  The  con- 
sciousness of  the  impossibility  of  approaching  that  centre  by  the 
ordinary  exercise  of  the  human  f;teiilties  Ii.ts  induced  the  various 


ON  LIFE  AND  ORGANISATION. 


301 


attempts  whicli  have  been  made  by  philosophers  to  esplain  the 
derivation  of  created  things,  and  even  to  unveil  the  nature  of  the 
Deity,  by  assuming  tu  contemplate  them  from  the  centre  of 
Absolute  Being.  But  as  Lumitn  intelligence  can  neither  reach  that 
centre  from  the  periphery,  nor  assume  it  at  will,  and  is  unable, 
therefore,  to  view  the  whole  from  a  central  poaition,  human  know- 
ledge must  ever  remain  only  fragmentary.  It  can  only  amount  to 
as  much  as  has  been  immediately  revealed  to  man,  together  with 
the  continually-increasing  but  Unite  acquisitions  mode  by  the 
exercise  of  his  definitely  limited  faculties. 

Knowledge  is  augmented  by  a  twofold  procesa.  It  is  the  result 
of  the  exercise  of  the  active  faculties,  conditioned  by  the  laws  of  the 
consciousness.  In  as  far  as  it  results  &om  the  exercise  of  the  former, 
it  may  be  conceived  to  be  approached  from  the  periphery  ;  as  con- 
ditioned by  the  latter,  it  may  be  conceived  as  related  to  the  centre. 
But  as  the  active  faculties  are  limited,  and  the  consciousness  strictly 
conditioned,  it  is  evident  that  at  no  time  can  acquired  knowledge 
be  other  than  fragmentary. 

Each  department  of  acquired  knowledge  will  therefore,  at  any 
given  epoch,  have  reached  its  permitted  position  in  the  mass  ;  that 
is  to  say,  such  a  position  in  relation  to  the  centre,  as  the  conditions 
under  which  the  human  faculties  are  limited  permit  it  to  assume. 
"  Conscious  only  of — conscious  only  in  and  through  limitation,  we 
think  to  comprehend  the  Iniinite,  and  dream  even  of  establishing 
the  science,  the  nescienM  of  man,  on  an  identity  with  the  omni- 
science of  God.  It  is  this  powerful  tendency  of  the  moat  vigorous 
minds  to  transcend  the  sphere  of  our  faculties,  which  makes  a 
'  learned  ignorance'  the  most  difficult  acquirement,  perhaps,  indeed, 
the  consummation  of  knowledge."  "There  are  two  sorts  of 
ignorance ;  we  philosophise  to  escape  ignorance,  and  the  conaum- 
mation  of  our  philosophy  is  ignorance ;  wo  start  from  the  one,  we 
repose  in  the  other  ;  they  are  the  goals  from  which  and  to  which 
we  tend  ;  and  the  pursuit  of  knowledge  is  but  a  course  between  two 
ignorances,  as  human  life  is  itseK  only  a  travelling  from  grave  to 
grave." — (Sir  William  JJimiilton'n  Discnasiotis  on  PliUosojphy,  etc., 
pp.  36  and  601.) 
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The  gradual  absorption  of  one  ecience  by  another  U  merely 
higber  form  of  induction,  end  a  nE^ccssaiy  consequence  of  the  finite 
nature  of  the  human  faculties.  "We  acquire  knowledge 
Oflcertain  the  peculiaritiea  of  a  country  whicb  we  ent«r  for 
first  time  from  the  sea.  We  are  compelled  to  approach  all  subjects 
of  inquiry  ab  extra.  Wo  become  aware  at  first  only  of  their  salient 
points ;  as  we  advance  in  our  examination,  the  points  dilute  into 
masses  ;  and  as  we  at  length  fairly  enter  a  particular  district  of 
investigation,  the  points  and  masses  blend  moro  or  less  completely 
into  one  harmonious  whole,  or  confuRo  and  distract  for  a  time  by 
their  unmber  and  complexity.  The  isolated  phenomena  and 
observations  wbich  gave  origin  to  magnetism,  electricity,  galvanism, 
electro-magnetism,  thermo-electricity,  organic  electricity,  and  the 
physiology  of  the  nerve-fibre,  were  salient  points  of  a  number  of 
apparently  independent  subject-s,  hut  which,  in  the  progress  of 
discovery,  have  blended  more  or  less  completely  with  one  another, 
and  will  undoubtedly,  at  no  distant  period,  form  one  continuous 
whole.  And  bo  it  is  with  every  other  department  of  inquiry. 
The  mind  is  therefore  necessitated,  from  its  finite  nature  and  the 
laws  of  its  constitution,  to  prosecute  inquiiy  in  different  directions 
and  from  different  aspects,  and  thus  to  amass  for  itself  departmeota 
of  knowledge,  at  first  independent,  but  destined  sooner  or  lat«r  to 
blend  together.  This  blending  together  of  diiforent  departments 
again  results  from  their  accordance  with  the  whole  (ri '.),  as  far 
as  we  are  capable  of  investigating  it.  Wo  can  never  com[>rehend 
the  ri  (» ;  but  we  can  apprehend  as  much  of  it  as  our  senses  and 
self-consciousness,  framed  in  harmony  with  it,  are  fitted  to  reach. 
And  thus  it  is  that  acquired  knowledge  must  ever  be  fragmentary  ; 
that  it  has  originated,  and  will  originate,  in  centres  apparently 
independent ;  wbich  again,  iu  as  fur  as  our  faculties  permit,  will 
expand  and  blend  into  masses,  which  will  be  but  portions  of  tli» 
infinite  whole. 
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'■  THE  MAfSS  OP  PliVSlOLOGY,  AS   USUALLY    UNDEnSTOOD, 

The  older  pbiloaophers  applied  th.6  term  pliysiology  to  the  so- 
called  general  science  of  nature,  and  nearly  in  the  saiae  sense  as  the 
Gormana  at  present  employ  the  terms  naturpbiloeopliie  and 
natarwissonschaft.  (Naturphilosophie  is  employed  to  designate 
the  science  of  nature  in  its  widest  sense,  from  the  ontological  point 
of  view,  and  consequently  hy  the  philosopbeiB  of  the  idealistic 
schools.  IfatumissoDsclmft  is  applied  to  the  suliject  viewed  as 
IndacUve  Science — that  is,  viewed  in  a  strictly  scientific  sense.) 


"  rUNDAMENTALLT  DlBTCiCT  METHODS  OF  BraEAKOII." 

The  Bubjecta  of  Human  Inquiry  may  be  arranged  in  four 
groups,  distinguished  from  one  another  by  the  fundamentally 
different  modes  in  which  their  constituent  facta,  usually  so-cnlled, 
are  attained.  These  groups  are  mental  and  moral,  or,  to  employ 
the  term  in  its  original  sense.  Metaphysical  subjects  ;  and  subjects 
r>f  Mathematical,  Experimental,  and  Observational  research, 

The  constituent  elements  of  Metaphysical  subjects  of  inquiry, 
are  reached  by  the  exercise  of  the  Human  scK- consciousness,  turned 
inwards  on  itself.  The  facts  thus  attained  are  facts  attatncil  by 
consciouBnesa  alone.  The  ultimate  facts  of  Moral  Science  are, 
moreover,  not  only  recognised  by  the  cousciouaneea  oa  "  the  law 
engraved  on  the  heart,"  but  are,  in  addition,  made  known  by  direct 
revelation. 

The  constituent  elements  of  Mathematics  are  derived  from  the 
ultimate  utuversal  truths  of  Space,  Number,  and  Limit ;  and  wlucli 
are,  therefore,  immediately  recognised  by  the  consciousness. 

The  constituent  elements  of  the  Experimental  sciences  are 
reached  by  experiment,  under  the  guidance  of  legitimate  Hypothesis  ; 
that  is,  by  means  of  a  process  of  tentative,  constructive,  and  there- 
fore active  examination  through  the  senses. 

The  constituent  facto  of  the  Observational  sciences  an'  procured 
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by  tbe  similarj  but  comparatively  passive  process  o(  exammatM 
through  tbe  aenaee,  termed  Observation. 

It  is  to  be  observed  that  there  is,  ia  general,  a  groat  difference 
in  the  facility  with  whicb  individual  minds  can  work  in  these 
different  modes  of  procurtnjj  and  arranjring  data.  Certain  minds 
work  easily  in  Mathematical,  others  in  Experimental  ocObaervational 
research.  Few  minds  are  capable  of  that  peculiar  power  of  ab- 
straction necessary  for  Metaphysical  and  Psychological  inquiry, 
is  to  bo  noted,  also,  that  there  are  comparatively  few  minds  w 
combine  two  or  more  of  these  powers ;  and  anch  minda  are, 
variably,  under  favourable  circumstances,  tbe  most  successful  | 
conducting  research. 

These  fundamentally  different  powers  or  capabilities  are  innat 
certain  minds  being  naturally  more  or  less  highly  endowed  v 
one  or  more  of  them  ;  but  every  sound  mind  possessing  tbem  to  a 
greater  or  leas  extent.  Each  of  these  powera,  therefore,  after  ila 
kind,  is  capable  of  being  developed  by  judicious  training.  The 
evolving  and  esetciae  of  these  powera,  in  due  proportion,  con- 
stitutes a  primary  element  in  a  sound  general  education  ;  while  the 
education  fur  particular  professions  demands  as  complete  f 
velopment  as  possible  of  at  least  one  or  more  of  them. 

All  scientific,  or  other  inquiry,  is,  however,  fundamenta 
regulated  by  tbe  laws  of  thought.  For  these  laws,  as  they  a 
conditions  under  which  tbe  Human  Intellect  works,  cannot  bedl 
pensed  with,  and  consequently  constitute  the  logical  process  ] 
every  train  of  inquiry.  Every  sound  intellect  is  necessarily — that  it 
is  instinctively  regulated,  more  or  less,  by  the  Ijiws  of  Thought ; 
hut  the  extent  to  which  it  ia  so  regulated,  depends  npou  that 
asaiduous  training,  with  this  special  object  iu  view,  and  whi 
ought,  therefore,  to  constitute  another  of  the  primary  olementa  e 
sound  general  education. 

There  are,  therefore,  in  all  inquiry,  two  steps  to  be  taken.   ' 
elements  or  facta  of  the  question,  of  whatever  kind  these  elementa 
may  be,  must  be  laid  hold  of;  and  the  logical  process  must  bo 
brought  to  bear  upon  them  for  further  analysis  or  reduction,  k 
reference  to  their  proper  position  in  the  system.     There  h 
ference  between  metaphysical  and  mathematical  inquiry  on  the  0 
hand,  and  experimental  and    observational  on   the   other, 
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mode  in  wMcb  these  stops  are  tokca.  In  Metaphysical  inquiry, 
the  mind  examines  through  her  sclf-consciouanosa,  hor  own  con- 
stitution, and  the  necessary  truths  and  principles  of  reason- — that 
is,  knowledge  and  existence.  She  does  so  in  the  full  assurance 
that  her  constitution  is  in  eEsct  accordance  with  these  necessary 
truths  and  principles.  In  the  Mathematical  she  also  examines,  by 
means  of  her  aolf-conaoiousaeaa,  necessary  truths  ;  for  the  element- 
ary data  of  the  mathematician  are  merely  necessary  troths  in 
relation  to  numher,  apace,  and  limit.  She  proceeds  in  such  in- 
quiries with  perfect  conlidonce  in  the  etability  of  her  data,  because 
her  own  constitution  is  in  exact  accordance  with  all  truth.  It  thus 
appears  that  metaphysics  and  mathematics,  dealing  with  necessary 
truths,  require,  for  their  successful  prosecution,  merely  an  aptitude 
for  aeiring  their  fundamental  elements ;  and  the  correct  appli- 
cation of  the  logical  and  inductive  processes  of  the  intellect  to 
these  elements.  But,  in  experimental  or  observational  inquiry, 
the  mind  must  act  through  the  senses.  In  dealing  with  matter,  in 
all  its  forms,  the  mind  cannot  dispense  with  those  channels  of  in- 
formation, through  which  alone,  according  to  her  constitution,  she 
is  enabled  to  apprehend  external  nature.  The  so-called  facts  of 
Observational  or  Experimental  science  reach  the  mind,  therefore, 
through  the  senses,  and  are  consequently  characterised  by  all  the 
ambiguity  insoparaHe  from  their  medium.  They  are  apparent, 
not  real ;  they  are  phenomena,  not  noumena.  They  differ  from 
the  elements  of  metaphysical  and  mathematical  knowledge,  which 
are  necessary  and  immediate  truths,  in  this  respect,  that  they 
must  be  interpreted — that  is,  reduced  to  a  thinkable  form,  or  in- 
trodttced  to  the  sphere  of  necessary  tmth.  The  process  of  reduction 
to  a  thinkable  form  must  be  effected  in  every  instance  of  expe- 
rimental or  observational  inquiry,  from  that  of  the  most  elementary 
phenomena  up  to  those  of  the  solar  system.  It  constitutes  the 
inductive  method,  in  its  ordinary  acceptation  ;  by  means  of  which 
alone  mind  advances  in  the  midst  of  surrounding  phenomena,  and 
reduces  them  to  the  absolute  truths  of  Force — Space — Time — 
Number — and  limit.  Be  it  observed,  however,  that  this  dis- 
tinction between  metaphysical  and  mathematical  inquiry,  on  the 
one  hand,  and  experimental  and  observational  on  the  other,  doea 
not  consist  in  the  immediate  apprehension  of  noumena  in  the  case 
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of  the  former,  oui!  in  the  immediate  analysis  of  phenomena  in  the 
cufio  of  the  ktter;  but  merely  in  the  doublo  oualysia  which  the 
]ott«r  kind  of  inquiry  involves — or  more  correctly  in  the  extenaion 
of  the  aDalyaia  to  the  phenomena  themaelvea.  The  inductive 
process  must  be  fuUowoJ  in  both  kinds  of  inquiry;  hut  in  the 
metaphysical  and  mathematical  it  rests  immediately  ou  ultimate 
and  necessary  truth,  while  in  the  experimental  the  pbenomena 
themselves  must  bo  analysed,  so  as  to  be  introduced  into  the  sphere 
of  ultimate  and  necessary  trutli,  Tlio  inductive  process  ia  not, 
therefore,  confined  in  its  ajiplicalion  to  experimental  and  obaerra- 
tional,  but  extends  to  metaphysical  and  mathematical  inquiries. 
The  induction,  in  the  case  of  the  latter,  lands  at  ouce  in  necessary 
truth  ;  while,  in  the  former,  the  phenomena  themaelves,  on  which 
the  inquiries  aie  based,  must  bo  subjected  to  the  analytical  and  in- 
dactive  processes,  before  the  subject  can  assume  a  thinkable  form. 

The  inductive  process,  more  particularly  as  employed  in  expe- 
rimental and  observational  research,  consists  in  the  provisions] 
construction  or  assumption  of  a  law  applicable  to  the  phenomena, 
and  in  testing  this  assumption  by  renewed  experiment  or  obser- 
vation. If,  after  sufficient  trial  or  observation,  the  assumption 
holds  good,  and,  more  particularly,  if  it  indicates,  and,  on  trial, 
reveals  results  not  previously  kn<.iwn  or  anticipated,  it  may  be 
safely  hold  as  established  in  its  present  form,  and  the  so-called 
facts  it  involves  may  be  said  to  be  explained  or  inducted. 

The  assumed  or  provisional  law  always  involves  some  mediate 
or  immediate  form  of  uUiniato  or  necessary  truth,  upon  which 
depends  its  capability  of  being  thought.  The  human  mind  is  in- 
debted for  its  power  of  framing  such  hypothetical  or  provisional 
laws,  with  the  view  to  the  discovery  of  actual  laws,  to  the  en- 
dowment of  a  divine  element  by  its  Creator,  in  virtue  of  which  it 
is  formed  in  accordance  with  all  truth,  and  in  harmony  with  all 
created  things,  and  so  is  enabled  to  see,  dimly  it  is  true,  into  sur- 
rounding phenomena,  but  with  sufQcient  clearness,  when  Its  gaxe  ia 
legitimately  directed,  to  seize  upon  their  probable  relations,  so  as 
to  test  them  by  necesso^  truth,  and  previously  acijuired  knowledge, 
brought  to  boar  upon  them  under  the  guidance  of  the  laws  of 
thought. 
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3  WITH  TOE  rsVcnOLOOlCAL. 


Psychology  is  to  be  carefully  distinguished  from  Motajiliysics, 
which  is  the  science  of  the  relations  of  Being,  Knowing,  and 
Thinking. 

lletiiphysica  have  no  place  in  Ihe  province  of  Natunil  Hiatoty  j 
hat  Psychology  is  one  of  those  sciences  from  which  the  natnralist 
is  obliged  to  borrow,  in  his  offorta  to  investigate  the  propeitiea  of 
organised  biiinga. 

It  is  a  great  mistake  to  consider  Psychology  as  a  subject,  mysti- 
cal, vague,  unsubstantial,  and  affording  nothing  which  can  be  applied 
to  practical  purposes.  On  tho  contrary,  it  is  a  purely  inductive 
science,  dealing  with  facts  and  their  generalisation.  Psychology, 
however,  differs  from  ordinary  inductive  science  in  this  respect, 
that  the  facts  with  which  it  deals  are  not  attained  through  tho 
bodily  senses,  bnt  by  the  mental  consciousness. 

In  the  prosecution  of  ordinary  inductive  science,  the  mind 
throws  herself  out,  as  it  were,  upon  external  nature,  even  upon  lier 
own  organism,  if  that  be  the  subject  of  her  inquiry.  In  this  act 
she  becomes  aware  of  certain  so-called  facts,  to  her  at  first  merely 
phenomena. 

Sut,  in  the  investigation  of  her  own  constitution,  she  turns  in 
upon  herself,  and  attains  the  facts  of  Psychology,  not  by  sense,  but 
by  consciousness.     The  facts  of  Psychology  are  not  phenomena,  but 

Inoumena,  in  the  broad  sense  of  the  term.     They  are  not,  however, 
less  certainly  facts  on  that  account 
The  advance  of  Psychology,  as  a  department  of  Anthropology, 
is  opposed  by  no  difficulty  other  than  that  inherent  in  the  nature 
of  the  subject.     But  as  a  department  of  general  Zoology,  it  has  to 
encounter  difficulty  in  collecting  tacts. 
Wo  must  not,  however,  be  repelled  by  this  difficulty,  or  hold 
with  Bonnet  that  phdosophers  will  make  no  progress  in  the  subject 
"  until  they  have  spent  sonio  time  in  the  head  of  an  animal,  with- 
out actually  being  that  animal." 
We  determine  the  charactors  of  tho  mental  acts  of  our  fellow- 
men,  by  observing  certain  corresponding  corporeal  actions. 
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We  may  tliereforo  reasonably  expect,  by  the  carefal  investiga- 
tion of  the  habite  and  actions  of  animals,  ^dod  by  cautious  general- 
isation, to  derive  uincb  important  psychological  knowledge.  Snch 
knowledge  will  ultimately  oeaiune  the  foim  of  a  Gub-ecienco — 
Comparative  Psychology. 

The  facta  of  Human  Psychology  arc  attained  directly  tlirongh 
the  conBcioosuess ;  but  the  generalisations  of  Comparative  Psycho- 
logy most  neceesarily  couttnuo  to  be  indirect. 

We  must,  therefore,  compare  the  fiicts  and  laws  of  the  Psychology 
of  man,  with  the  indications  or  msoufestations  of  apparently  similar 
facts  and  laws  in  the  brute. 

It  will  at  once  be  admitted,  that  the  central  fact  of  our  psyobi- 
col  constitution  is  the  existence  of  a  power  within  us,  in  virtue  of 
which  we  possess  the  faculties  of  Knowing,  Feeling,  and  Willing. 

To  this  power  we  may  apply  the  term  Intelligence — employing 
tlie  word  in  the  broad  sense  of  which  it  is  Busccptiblc. 

That  a  corresponding  power  exists  in  the  brute  will,  I  believe, 
be  generally  admitted. 

There  appears,  however,  to  be  a  very  marked  difference  between  tliis 
power  as  it  exista  in  man,  and  even  the  highest  form  of  it  in  the  brute 

In  man  it  is  fully  evolved,  capable  of  beii^  scrutinised  aa  an 
object  by  its  possessor. 

In  the  brute  it  is  semi-evolved,  and,  as  we  shall  in  the  sequel 
find  grounds  for  concluding,  unconscious  of  itself! 

It  would  appear  to  exist  in  the  simplest  forms  in  the  simplest 
animals.  As  wo  extend  our  observations  up  the  animal  series,  it 
appears,  as  recognised  by  its  manifestations,  in  forms  more  and 
more  complicated,  in  species  above  species,  but  never  reaching, 
even  in  the  Orang,  the  stage  of  self-consciousness. 

Intelligence  always  manifests  itself  in  connection  with  certain 
organs  and  parts  of  the  animal 

It  is  not,  however,  produced  by,  or  secreted  from,  these  parts  or 
organs,  but  only,  as  has  been  already  stated,  evolved  parallel  to, 
and  in  harmony  witli,  their  development. 

In  the  study  of  Comparative  Anatomy,  much  success  has  been 
attained  by  commencing  with  the  examination  of  the  simplest 
forms,  and  extending  our  obscrvationB  upwards,  in  a  series  of  in- 
creiiaing  complexity. 
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A  aimilar  courao  naturally  suggoats  itself  for  the  proBOCution  of 
Comparative  Psychology. 

Selecting  aniuiBta  with  the  simplest  atructure,  and  the  least 
complex  ostomal  relations,  and  applying  to  the  esplanation  of  their 
psychical  manifestations  the  elementary  facts  and  laws  of  llunmu 
Psychology,  we  may  reasonably  expect  indications  of  the  nature  of 
such  manifestations. 

As  we  are  compelled,  at  the  same  time,  by  the  nature  of  our 
subject,  to  proceed  from  the  knowledge  of  our  own  psychical  con- 
etitation,  let  ub  inquire  what  is  the  first  stage  in  the  evolution  of 
oar  own  intelligence. 

It  would  appear  to  commence  at  hirth.  It  awakens  contempo- 
raneously with  the  arriTal  at  its  seat  of  certain  of  those  so-called 
impressions  made  upon  the  surface  of  the  body  of  the  infant  by 
the  new  medium  into  which  it  has  entered. 

Some  of  these  newly-arrived  impresaions  are  intended  to  co- 
operate in  the  economy  of  the  organiajn  {reflex  actions) ;  but  others 
are  immediately  related  to  the  awakened  intelligence,  and  with 
them  only  we  have  at  present  to  do.  They  are  the  impressions  on 
the  organs  of  the  senses. 

Of  these  latter  itaprossions  the  intelligence  becomes  aware.  In 
technical  language,  sensations  are  produced.  The  being  experi- 
ences sensations. 

To  ascertain  the  nature  of  sensation,  we  must  analyse  its  so- 
called  phenomena  in  our  own  consciousness,  and  combino  the 
results  with  what  we  know  of  the  economy  and  actions  of  the 
corresponding  organs  of  the  nervous  system. 

Bensation  may  be  defined  to  bo  apprehension,  by  the  intelli- 
gence of  impressions  transmitted  to  its  seat  from  objects  In  the 
surrounding  medium,  or  in  its  own  organism. 

This  apprehension  would  appear  to  be  immediate  ;  that  is,  the 
apprehension  is  not  a  process  ;  for,  as  Sir  "William  Uamilton  lias 
pointed  out,  we  cannot  discriminate  Sense  from  Intelligence. 

A  process  must  be  admitted,  however,  in  the  act  of  sensation. 
It  would  appear  to  consist  of  three  parts  : — 

1.  The  impression  on  the  organ  of  sense. 

2.  The  transmission  of  this  impression  along  the  nerve. 

3.  The  recognition  by  the  Intelligence  of  what  has  been  trans- 


mitted  along  tlie  norve  to  tho  Tesicular  mutter  of  tbo  cenlml  nervouK  I 


This  process  of  sensation,  tben,  lies  partly  nithoat,  partly 
vitliin,  the  consciousnesa.  The  impreasion  on  what  is  called  the 
Bensihie  part,  and  the  tranamissJon  along  the  nen'e,  are  l>eyond  the  i 
consoionsness,  and  would  continue  ho  were  its  passage  inteirnpted  fi 
but  when  it  affects  the  nervous  centre,  it  enters  the  region  of  o 
uiousncas,  it  becomes  recognised,  and  assumes  the  form  of  | 
psychological  fact. 

It  must  be    observed,  however,  that  the   apprehension   ; 
under  consideration  is  entirely  subjective.     The  intoUigenco  merely  ' 
apprehends  an  affection  of  itself.      There  has  taken  place  no  appre- 
hension whatever   of  the  object  which    produced  the   impression 
transmitted  and  recognised. 

The  apprehension  of  the  object  itself  reqoirca  a  higher  pluusfl 
of  intelligence.      It  requires  a  power  of  interpreting   the  st 
tion,  or  of  apprehending  it  in  a  form  peculiar  to  the  kind  of  n 
tion,  whatever  that  may  bo. 

The  intelligence  now  no  longer  apprehends  a  sense — a  mere 
affection  of  itself — hut  it  opprehonda  an  object  from  wliich  I 
ceeded  the  impression  which  induced  that  sense. 

This  peculiar  intuitive  power  possessed  by  the  intelligence  t 
objectifying  a  sensation,  is  denominated,  in  the  language  of  and^it 
Psychology — Perception. 

Wo  have  now  reached  the  point  at  which  moy  be  recogniaed 
the  difference  between  the  intelligence  in  man  and  in  the  brute. 

From  the  first  moment  that  the  intelligence  of  an  animal  i 
awakened  by  sensations,  and  contemporaneous  with  the  correspond-d 
ing  intuitive  perceptions,  it  becomes  eonscioua      It  becomes 
scioua   of  external  objects,  as  out  of  itseli^  and  as  having  c 
relations  to  itself.     It  is  able  immediately  and  directly  to  detonuin 
the   position  and  other  relations   of  tho   objects  it   peroeives,  ifl 
relation  to  the  surface  of  its  own  organism. 

It  is  enabled  to  do  this  immediately  and  directly,  tinder  t 
influence  of  a  power,  acting  according  to  certain  laws  —  a  p 
to  which  we  apply  the  collective  term — Instinct. 

In  man,  again,  where  his  intelligence  has  been  ftwakened  1 
eensations,  and   contemporaneous  with  the   corresponding  pcrc 
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tions,  conscicmBHCSs,  the  essence  of  intelligcuco,  cornea  into  pitiy. 
Wo  have  already  Been  how  the  awakened  intelligence  or  coneciouB- 
ness  of  the  hrnte,  under  the  guidance  of  inetinct,  at  once  enables  it 
to  determine,  with  precision,  its  relations  to  extenml  objects.  But 
the  newly-awakened  conscious  intelligonco  of  man  is  unable  to 
effect  this  for  hiin.  He  refers  all  his  perceptions  of  external 
objects  to  the  surface  of  his  own  organism  ;  he  is  unable  to  deter- 
mine  their  exact  position  in  space. 

I^  however,  he  is  at  this  stage  of  his  career  more  helpless  than 
the  brute,  there  has  already  begun  to  be  evolved  within  him  a 
power  which  completely  distinguishes  him  from  the  lower  animal, 
and  which  will  not  only  speedily  put  him  on  a  level  with  it,  in 
relation  to  external  objects,  but  which  will,  if  employed  aright, 
raise  him  indefinitely  in  the  scale  of  intelligence. 

This  power  is  a  property  conferred  on  the  human  inteUigenee 
by  its  Creator,  in  virtue  of  which  it  is  capable  not  only  of  jjercep- 
tion,  but  of  apperception.  It  is  not  only  conacions,  hut  aolf- 
conscioTiB. 

In  the  brate,  eonscioiisness  is  in  relation  to  the  objects  per- 
ceived ;  the  consciousness  of  self  in  the  animal  extends  only  to  the 
not  confonnding  of  itscK  with  those  objects.  In  technical  language, 
the  animal  can  apprehend  the  object  only ;  it  cannot  apprehend 
the  sabject. 

Man,  again,  is  conscious,  not  only  of  the  object  perceived,  but 
of  the  self  which  perceives.  He  can  apprehend  the  subject  as  well 
OS  the  object.  He  is  to  himself,  in  the  technical  language  of 
metaphysics,  a  subject-object. 

If  we  assume,  as  it  would  now  appear  we  are  fully  entitled  to 
do,  that  the  brute  is  only  capable  of  objective  consciousness,  its 
ao-cslled    intellectual    processes    resolve    themselves    into     mere 

jgeative  acts.  Its  so-called  thoughts,  or  trains  of  thought,  are 
t.ttWte^f  individual  acts  of  objective  oouBciousness  connected  by  the 

lennining  law  of  its  instinct.  Theec  acts  of  objective  conscious- 
nesB  may  be  immediate — that  is,  induced  by  the  actual  presence  of 
the  object ;  or  they  may  be  mediate — tliat  is,  reproductions  of  acta 
of  objective  consciousness,  through  the  memory  or  imagination. 
The  brute  is  undoubtedly  capable  of  memory  and  imagination ; 
but  its  acts  of  memory  and  imagination  are,  like  its  other  acts  of 
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oonsuiousnesB,  individual  and  objective  acts — that  ia  to  say,  they 
aro  induced  by  the  prcsenco  of  an  object  or  exciting  cause,  and  are 
connected  in  the  most  direct  manner  by  the  instinctive  laws  of  its 
constitution.  The  memory  and  the  imagination  (which  is  dependent 
on  the  memory)  of  tlie  hrute  may  be  compared  to  those  eyatema  of 
Mnemonics  which  are  resorted  to  by  persons  who  have  not  acquired 
the  faculty  of  grouping  under  general  principles  the  facta  which 
they  desire  to  remember. 

The  apparent  intellectual  processos  of  the  brute  are,  like  ild 
acta  of  memory  and  imagination  (Mnemonic  oud  Fhautasmic  acts), 
merely  individual  acts  of  objective  consciousness,  connected  by 
the  necessary  elementary  psychical  consecution.  A  recollection 
or  a  phantasm  immediately  follows  on  objective  excitement ; 
and  an  apparent  intellectual  conclusion  is  only  a  single,  neces- 
sary, and  terminal  movement  in  advance  of  the  primary  psychical 
impression. 

If  we  assume,  indeed,  the  absence  of  self-consciouaness  in  tho 
bnite,  we  must  admit  the  corresponding  absence  of  intcUoctnal 
movement.  The  simplest  intellectual  process  involves  at  least 
throe  steps — tho  formation  of  a  general  notion  or  concept,  the 
predication  of  the  subject  of  the  process  in  the  concept,  and  the 
necessary  conclusion.  But  a  concept  is  on  abstraction,  a  mere 
subjective  form  under  which  we  group  together  any  number  of 
objects  by  tho  points  in  which  they  agree.  It  requires,  therefore, 
for  its  attainment  a  self-conscious  power.  In  like  manner  tho 
predicating  anything  of  an  object,  or  of  the  subject  of  a  thought, 
and  the  consequent  conclusion,  involve  acts  of  self-consciousness. 
Every  so-called  act  of  thought,  or  intellectual  process  in  the  brute, 
muist  therefore,  if  we  assume  tho  absence  of  self-consciouBneas,  be 
reduced  to  the  level  of  an  act  of  suggestion. 

In  the  wont  of  self -consciousness,  and  irrespective  of  the  more 
or  less  non-adaptation  of  tho  appropriate  organ,  we  have  an 
explanation  of  tho  absence  of  speech  even  in  the  behest  form  of 
the  brute.  Language  is  an  orgonon  developed  in  exact  harmony 
with,  and  presenting  a  complete  counterpart  to,  all  the  arts,  move- 
ments, and  processes  of  thought.  Words,  relative  t^rms,  and 
propositions,  are  merely  the  forms  in  which  language  represents 
the  corresponding  intellectuid  movomcuta.     The  various  signs  and 
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noises  indiiative  of  the  Appetites,  AiFectioHB,  anil  Piissioiia  of  tlio 
lower  animals  constitate,  indeed,  an  elementary  form  of  language  ; 
but  it  is  entirely  dfstitnte  of  the  diBcuiaive  element  which, 
distinctive  of  thought,  exlvibits  itself  in  the  relative  terms  of 
logical  Bpeech.  Tlie  ao-callcd  Langui^o  of  the  brutfl  is  merely 
a  Bucceaaion  of  signs,  each  sign  significant  of  a  particular  appetite 
or  emotion,  and  primarily  induced  therefore  by  on  objective 
excitement 

The  Imman  self-consciousness  is  possessed  of  two  sets  of 
lacultiee — those  subservient  to  knowledge,  and  those  subservient  to 
impulse.  Tlieso  two  sets  of  faculties  are  grouped  around  the  free 
will,  wiich  comes  into  play  in  the  exercise  of  the  first  group,  and 
in  the  regulation  as  well  as  exercise  of  the  second.  The  in- 
tellectual faculties  of  the  self* consciousness  are  powers  awakened  in 
harmony  with  certain  impressions,  on  which  they  react ;  the 
resulting  processes  being  carried  forward  by  the  determination  of 
the  will,  under  certain  conditions.  The  impulsivo  faculties  of  the 
eelf-eonsciouaness  are  feelings  induced  by  certain  impressions,  and 
involving,  according  to  tlneir  kinds,  attraction  to  or  repulsion  from 
certain  objects ;  the  attraction  or  repulsion,  in  relation  to  the  will, 
being  conditioned  by  the  conscience. 

In  virtue  of  his  self- consciousness,  therefore,  man  is  enabled 
to  discover  the  laws  of  Mature  and  of  his  own  constitution ;  and 
be  is,  by  the  same  means,  enabled  to  judge  of  these  laws  as  being 
true. 

In  virtue  of  conscience,  that  pecubar  condition  of  his  self- 
conscionsness,  in  relation  to  bia  impulsive  faculties,  he  is  also 
enabled  to  determine  when  ho  ought  to  repress  bis  appetites, 
passions,  and  emotions.  Ho  has  a  Free  will,  but  he  has  also  a  sure 
guide  for  the  regulation  of  it. 

We  have  bad  reason  to  conclude  that  the  brute  is  not  possessed 
of  self-consciousness,  that  it  is  only  conscious.  Wo  are  obliged  to 
admit  tliat,  unconscious  of  its  psychical  processes,  it  cannot  regulate 
them,  nor  can  it  be  possessed  of  a  conscience  to  control  its  apiietites 
and  emotions. 

Man  ought  to  act  under  the  influence  of  his  spirit  (vytZ/jia.). 
The  brute  invariably  acts  under  the  influence  of  sense  (■vj'u;^!]  or  aagQ. 

The  emotionit  or  impulses  of  the  bruto  are  thus  regulated  by 


i 


3U 

instinct  only.     Tho  iminial  must  obey  thorn,  and  it  does  bo.     Ilfl 
emotions,  therefore,  are  dericient  in  the  subjective  elemonL     like  ' 
its  so-called  mtellectual  operations,  thej  aiQ  related  only  to  their 

peculiar  objects. 

Having  thus  endeavoured  to  secure  a  philosophical  basis  for 
the  pRychology  of  the  brute,  or  comparative  psychology,  as  a  depart- 
ment of  general  zoology,  a  brief  analysis  may  nest  bo  attempted 
of    the    appetites    and  so-called   emotions   and    passions    of    the 

ftnimij, 

In  the  appetite,  emotions,  and  passions,  the  oonsdons,  as 
well  as  the  sotf-conscious  being,  would  appear  to  anticipate  with 
manifestations  of  satisfaction  or  disgust,  pleasure  or  pain,  in  their 
consummation. 

The  appetites,  emotions,  and  passions  of  the  lower  animal 
may  be  grouped,  with  reference  to  their  manifestations,  into 
a])petites  which  are  alhed  to  senaatious,  passions  which  are  related 
to  perceptions,  and  social  impulses  which  exhibit  a  resemblance  lo 
understanding. 

Tho  appetites  are  principally  related  to  tho  immediate  well- 
being  of  the  organism.  The  primary  appetites  are  conne<^ted 
with  certain  sensations  to  the  fulfilling  of  the  objects  of  which 
they  are  impulsive : — they  are  the  appetites  for  food,  drink,  air, 
warmth.  These  primary  a])pelitea,  along  with  certain  instinctive 
impulses,  such  as  the  desire  of  exercise,  as  exhibited  in  the 
movements  of  animals  in  a  state  of  freedom  or  conftncment,  and 
in  tlie  use  of  the  means  provided  for  self-defence,  constitute  a 
group  of  psychical  conditions  conducive  to  the  preservation  of  the 
individual. 

A  second  group  of  psychical  powers  arc  related  to  the  preserva- 
tion of  the  species,  This  group  conaiata  of  the  sexual  instinct,  and 
the  various  interesting  forms  of  tho  psedagogic  instinct,  such  as 
nidiiication,  incubation,  suckhng,  and  the  so-called  education  of  ths  J 
lower  animal  by  its  parents. 

A  third  group  of  psychical  conditions,  analogous  to  the  p 
of  the  self-conscious   being,  consist  of  the    so-called  uigar  t 
jealousy,  revenge,  gratitude,  grief,  emtUntion,  desire  of  appivbi 
love,  and  friendship,  of  tho  lower  animal. 

A  fourth  group  includes  the  social  impulses,  subdivided  i 
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tbe  family  instincts  and  the  wiiiiiimial  iustincLs.  The  furiner 
iDcludea  the  psychical  manifeatationa  exhibited  during  pairing, 
the  preparation  of  the  conunon  dwelling,  the  preparing  of  food, 
defence  of  the  family,  the  arrangementa  for  propagatioa  and  rearing 
of  young. 

The  letter  consist  of  the  FeycMcal  tuanifestationa  exhibited 
during  the  temporary  or  imperfect  ossociationa  of  animals  for  amuse- 
ment, for  pairing  and  breeding,  for  migration,  for  hunting  ;  and  of 
the  remarkable  psychical  manifestations  exhibited  by  those  animaltt 
which  form  perfect  communities  or  pohtiee. 

Id  this  part  of  the  subject  an  important  consideration  is  intro- 
duced touching  the  relation  between  what  waa  denominated  a 
I»ychical  community,  such  as  exists  in  the  hive  or  ant-hill ;  and  an 
organic  community,  such  as  presents  itself  in  a  composite  organism, 
as,  for  instance,  a  Zoophyte  or  Fhytophone. 

It  is  very  important  that  it  should  not  be  supposed  there  js  a 
process  in  the  recognition  of  the  externality  of  an  object  by  the 
human  intelligence,  or  that  this  recognition  results  from  a  previously- 
existing  recognition  of  self.  The  two  presumed  recognitions  are 
two  aspects  of  the  same  fact.  In  the  same  moment  that  the  human 
self-conscious  intelligence  apprehends  the  influence  transmitted  from 
an  external  object — or,  in  technical  language,  in  the  moment  of 
sensation — it  apprehends  itself  also. 

On  the  other  hand,  the  recognition  of  the  externality  of  the 
external  object  by  the  animal  is  eflectod  in  the  moment  ttiat  the 
impression  produced  by  that  object  is  apprehended  by  its  intelli- 
gence— in  the  moment  of  sensation — in  virtue  of  its  animal  or 
instinctive  constitution,  which  is  unconscious  of  self,  but  cognisant 
of  the  opposite  pole — the  externality  of  the  object 

The  instinctive  element  already  alluded  to  as  conferring  on  the 
animal  the  faculty  of  racoguiaing  immediately  the  externality  of 
external  objects,  confers  on  it  also  many  other  remarkable  faculties. 
To  these  I  shall  afterwards  direct  your  attention,  but  at  present  it  is 
necessary  that  I  sliould  point  oat  what  appear  to  he  the  distinctive 
characters  of  this  peculiar  element  which  reigns  supreme  in  the 
brute. 

Our  siwee  will  not  admit  of  an  extended  analysis  ;  but  wo  may 
sum  up  the  result  in  the  following  definition  of  Instinct. 
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Inatifict  ia  a  collective  term  applied  to  those  luws,  in  virtue  of 
which  the  p«;chical  eudowDients  of  the  auitnal  are  bo  ailjuated  in 
reference  to  its  organism  with  its  functions,  and  to  all  the  nccossaiy 
and  contingent  circunistoncoB  in  its  existence,  as  to  enable  them  to 
work  together  harmoniously  in  the  adaptation  of  means  to  ends, 
without  self-consciouBuesB. 

On  the  other  hand,  that  peculiar  principle  in  the  constitnljon  of 
man,  which  acts  independently  on  his  instincts,  and  In  virtue  of 
which  Le  is  conscious  of  self,  capable  of  apprehending  the  objects 
around  htm  as  external  to  self,  enabled  to  exert  his  corporeal  and 
psychical  powers  in  the  accumulation  and  co-ordination  of  ideas  anil 
their  signs  ;  but,  above  all,  capaLle  of  determining  between  right 
and  wrong ;  of  recognising  his  own  inunortaUty ;  and  his  depend- 
ence, as  well  as  the  dependence  of  all  around  liim,  on  his  and  their 
Divine  Creator,  ia  an  intelligence  altogether  dilTerent  in  kiud  from 
the  instinctively  co-ordinated  intelligence  of  the  brute. 

The  bee,  in  the  performance  of  its  work,  unconscious  of  self,  but 
capable  of  exerting  its  will,  and  deternuning  its  acts,  invariably  does 
'  BO  under  the  unerring  guidance  of  a  plan  or  code  of  rules,  sufficient 
for,  and  co-extensive  witli,  all  the  acts,  and  the  succession  of  theso 
acta,  necessary  and  contingent,  which  it  is  required  to  accomplish, 
within  its  own  aphere,  in  the  general  polity  of  the  hive.  It  is 
neither  a  chemist,  a  geometrician,  an  architect,  nor  n  politician.  It, 
nevertheless,  unconscious  of  the  regulating  principle,  but  under 
the  guidance  of  the  laws  wliich  control  its  psychical  economy,  fulfils 
its  scientific,  artistic,  and  political  functions,  with  unerring  accuracy 
and  without  previous  training. 

When  man  enters  the  sphere  of  his  present  existence,  that 
peculiar  principle,  which  is  henceforward  to  regulate  his  psychical 
economy,  is  potential  only,  not  in  actual  operation.  Coming  into 
play  contemporaneously  with  the  apprehensions  of  sense,  it  is  so 
unprepared  for  the  regulation  of  the  economy  of  the  individoal, 
that  he  cannot  oven  employ  efficiently  his  organs  of  sense,  or  per- 
form of  himself  many  necessary  functions  which  the  animal,  under 
the  control  of  the  instinct,  fulfils  at  once. 

Itut,  by  degrees,  and  contemporaneously  with  the  indications  of 
sense,  it  becomes  evolved  until  the  individual  is  capable  of  moving 
in  a  sphere,  and  of  reacting  on  eiirroiuiiliug  objects,  iii  a  manner 
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and  to  an  oxteiit  wLich  tho  possession  of  the  highest  instinct  could 
not  have  enahled  him  to  reach. 

The  phm  or  code  of  rales  hy  which  tho  psychical  economy  of 
the  animal  is  rcgulateU  la  laid  down  and  detoruiined  by  a  power 
beyond  its  control  or  consciousness. 

The  complex  but  harmonioaa  and  ever- developing  system  of 
rules  and  laws,  which  is  the  result  of  the  evolution  of  the  regulating 
principle  in  man,  in  relation  to  external  objects,  would  appear  to 
be,  at  any  one  moment,  the  exact  counterpart  of  as  much  of  every- 
thing external  to  itself  as  it  has  been  awakened  to  in  correlation 
with  the  recognitions  of  sense.  Hence,  however,  it  is  to  ho  noted, 
that  the  animal  must  obey,  and  does  act  up  to,  the  laws  and  rules 
of  its  regulating  instinct. 

Sut  the  regulating  power  in  man  is  &ee.  He  has  had  a  free 
will  bestowed  upon  him.  He  may  follow  the  dictates  of  bis  solf- 
conBcions  regulating  principle,  or  he  may  act  contrary  to  them. 

Into  the  consideration  of  this  peculiarity  of  the  Human  Consti- 
tution I  do  not  enter,  as  not  l>earing  on  oar  present  subject.  I 
must,  however,  direct  your  attention  to  the  characteristics  and 
development  of  those  powere  of  the  Human  Intelligence  which 
require  to  be  borne  in  mind,  while  we  are  engaged  in  the  study  of 
the  Psychical  manifestations  of  the  lower  animals. 

In  the  first  place,  it  is  t«  be  observed  that  self- consciousness 
involves  the  faculty  of  judgment.  "  It  cannot  be  reahsed  without 
an  energy  of  judgment,"  Self- consciousness  is  in  fact  an  exercise 
of  Thought,  It  involves  a  comparison  and  a  judgment  regarding 
two  things,  neither  of  which  we  can  think  down  or  out  of 
existence — namely,  the  self  which  thinks,  and  the  self  which  is 
thought  of. 

Again,  in  the  act  of  Perception,  we  ore  not  only  conscious  of 
W/  but  of  a  noi-sdf.  We  cannot  disbelieve  the  one  or  the  other. 
They  aro  relative  to  one  another,  "  each  known  only  in  antithesis 
to  the  other."  Hero  again  judgment  is  passed  between  the  two 
terms.     It  ia  an  act  of  Thought, 

Then,  ^ain,  we  cannot  think  anything  except  under  the  con- 
dition of  Time.  Self-consciousness  involves  the  judgment  of  gdf 
and  of  not-self,  as  being  or  existing  in  Time.  With  our  utmost 
efforts   we   cannot  think    ourselves   or  aught   else   out   of  Time, 
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Timfl]  indeod,  is  to  us  only  relntive.  We  cannot  < 
eternity  past,  or  an  eternity  future  ;  neither  can  we  conceive  Tim» 
compreased  into  nought  or  auniliilated.  Time  is  to  ua,  therefore, 
only  apprehunaihle  as  a  condition  under  which  ve  thinlt.  Uma  is 
a  condition  of  Thought. 

In  the  same  manner,  Space  is  to  u»  only  another  neceesaiy  con- 
dition of  Thought.  In  itself  it  is  ahsolutely  inconceivable.  We 
can  only  thini  of  itaa  "an  indefinite  whole,"  or  "an  indefinite  part." 
We  can  only  conceive  of  it  while  passing  a  judgment  regarding  the 
relation  of  things  as  they  are  in  it — as  they  are  external  in  relation 
to  one  another,  or  as  they  are  one  within  the  other. 

It  is  evident  that  the  relations  of  things  thought  of  under  the 
conditions  of^Time  and  of  Space  involve  the  judgments  of  Duration 
and  of  Motion. 

Thought,  under  the  condition  of  Space,  involves  the  judgment 
of  matter  as  not  annihilahle.  We  cannot  conceive  aught  aa 
capable  of  being  expanded  in  Space,  or  compressed  Space  into 
annihilation. 

The  irresistible  judgment  of  Causality  is  passed  by  our  self- 
consciousness  by  virtue  of  the  necessity  it  is  under  of  judging  of 
existence  under  the  condition  of  Time.  We  cannot  think  of  a 
thing  but  as  an  existence.  We  cannot  think  of  a  thing  except 
under  the  condition  of  Time  ;  that  is,  we  are  undur  the  necessity 
of  considering  it  as  only  a  now  form  of  what  existed  before  it. 
Therefore  we  cannot  tbiiik  of  it  aa  absolutely  commencing  /mr  *rt.  Wo 
are  able  to  conceive  t!ie  creation  of  a  world,  this,  indeed,  as  easily  as 
the  creation  of  an  atom.  But  what  is  our  thought  of  creation  1  it 
is  not  a  thought  of  the  mere  springing  of  nothing  into  something. 
On  the  contrary,  creation  is  conceived,  and  is  by  us  conceivable, 
only  as  the  evolution  of  existence  from  possibility  into  actuality  by 
the  fiat  of  the  Deity. 

We  have  up  to  this  point  assumed  that  the  brute  is  not  self- 
conscious  ;  that  it  is  only  conscious  ;  that  it  only  does  not  OOB- 
found  itself  with  tbe  objects  it  perceives. 

If  this  be  the  case  it  must  be  inferred  that  the  animal  intelli- 
gence does  not  pass  a  judgment  in  an  act  of  consciousness.  .  The 
act  is  intuitive.     It  is  not  an  act  of  thought. 

If  BO,  idso,  lime  cannot  be  a  condition  in  any  act  of  the  auinial 
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consciousness,  Duration  ocd  causation  are  conceptions  impoaaible 
for  the  animal  intelligence ;  neither  can  the  relative  conception  of 
space,  or  the  secondary  conceptions  which  flow  from  it,  be  possible 
f(ir  a  consciouBness  not  conscious  of  self. 

As,  hoWcver,  these  presumed  distinctions  between  the  conacious- 
ncas  in  man  and  in  the  bi-ute  are  of  primary  importance  in  compara- 
tive psychology,  wo  shall  proceed  to  inquire  whether  there  is  any 
mode  of  procuring— not  direct  evidence,  fur,  from  the  nature  of  the 
subject,  that  is,  aa  we  have  seen,  beyond  our  reach — but  cumulative 
although  indirect  proof,  such  as  must  put  the  matter  beyond 
question. 

This  matter  cannot  be  discussed  at  length  in  this  note,  A 
single  example  will  suffice  as  an  illustration  of  the  method  by 
which  the  indirect  evidence  of  the  nature  of  the  consciousness  of 
the^brute  may  be  attained.  For  this  purpose  the  difference  in 
the  modes  in  which  the  use  of  the  organ  of  vision  is  acquired  by 
man,  and  by  the  lower  animal,  may  be  examined. 

In  man  every  act  of  sensation  or  perception,  although  actually 
occurring  in  the  brain,  is  referred  to  the  peripheral  extremity  of 
the  nerve  filament  excited,  to  which  extremity  the  exciting  object 
is  also  referred  (primarily),  whether  it  acta  on  that  extremity  im- 
mediately or  mediately. 

Objects  seen  by  the  infant  are,  therefore,  at  first  referred  by  it 
to  the  peripheral  part  of  the  organ  of  vision — that  is,  to  the  eye- 
ball. The  sensation  as  well  as  the  perception  of  the  object  are 
both — if  the  expression  may  bo  allowed — located  in  or  on  the  eye 
itself. 

But  the  infant  acquires  the  faculty  of  seeing  objects  not  as 
in  contact  with  its  own  organism,  hut  in  their  relative  positions  in 
Space.  This  faculty  is  acquired  by  a  process  of  investigation,  the 
results  of  which  are  retained  by  continued  practice,  while  the  stops 
of  the  process  by  which  they  were  originally  procured  have  escaped 
from  the  developing,  and  therefore  comparatively  weak  memory  of 
the  child. 

The  explanation  of  this  process  involves  the  consideration  of  a 
number  of  physiological  and  of  psychological  elements.  The  faculty 
which  the  human  being  possesses  of  perceiving  the  relations  of 
objects  in  space,  depends  physiologically  on  the  mosaic  structure  of 
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the  retiiiB,  un  the  greater  visual  delicacy  of  the  central  retinal  s 
on  the  relative  position  of  the  two  eyes,  and  on  the  miucular  eei 
and,  phyaiotogically,  on  the  faculties  of  attention,  menioiy,  and 
conception  und<!r  the  conditions  of  thinking  in  space. 

The  mosaic  structure  of  the  retina  permitting  only  the  a 
and  perception  of  »  single  poiut  of  light  fot  each  compartment  <| 
it«  surface,  must  ne(^eS6a^ily  afford  the  immediate  meaoe  o 
ception  of  breadth,  or  of  transverse  and  perpendicular  soparatto^'' 
under  the  condition  of  thinking  in  space.     Hie  mosaic  structuK  of 
the  retina  will  thus  at  once,  and  without  any  movement  of  the  eye 
or  head,  afford  to  the  infant  the  means  of  judging  of  the  separation 
of  two  points  of  Ught  in  the  field  of  vision. 

But  much  more  extended  and  precise  conceplions  of  the  rela- 
tiona  of  breadth,  or  of  transverse  and  perpendicular  separation, 
are  acquired  through  the  muscular  sense  in  the  movements  of  the 
eyeball  and  head.  These  movemente  may  bo  stated,  generally,  to 
have  as  one  of  their  more  important  objects  the  bringing  of  the 
central  or  most  delicate  part  of  the  retina  opposite  to  each  part  of 
an  object  in  succession.  Those  successive  movements  constitute^ 
in  fact,  a  process  of  palpitation,  during  which  the  central  spot,  or 
most  delicate  part  of  the  eye — considered  as  au  organ  of  toooh — in 
combination  with  the  muscular  sense,  ia  successively  brought  into 
contact  with  the  object  examined.  Through  Ha  faculties  of  atten- 
tion, memory,  and  conception,  under  the  comiitious  of  thinking  ia 
Space,  the  mind  stores  up,  and  retains,  in  their  proper  relative  poei- 
tioos,  the  successive  perceptions  it  has  acquired  by  the  successive 
mediate  applications  of  the  central  spot  to  different  points  of  the  ob- 
ject looked  at,  and  in  this  manner  ia  enabled  to  pie-ce  them  together,  so 
as  to  irame  a  conception  of  the  object  as  a  picture — that  is,  as  consist- 
iug  of  parts,  all  situated  in  a  plane  transverse  to  the  axis  of  the  eye. 

The  self-consciousness  of  the  infant  now  acquires  the  faculty  of 
detaching  its  visual  conception  of  an  object  from  its  eye.  It  has 
hitherto  seen  it  as  a  picture  in  a  transverse  plane,  and  at  Vif  eye. 
It  has  now  to  see  it — that  is,  to  ooncuive  of  it  through  visual  per- 
ceptions— as  n  solid  object  (if  it  should  be  a  solid  object)  in  ita  pro- 
per position  in  relation  to  other  objects  in  Space. 

Two  means  conduce  towards  this  end  :  the  position  of  the  two 
eyoB,  and  tlie  exorcise  of  tlie  muscular  scqsc. 
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It  Las  lieen  already  stated  that  the  immediate  meona  of  concep- 
tion of  breadth,  or  of  extension  in  the  transverse  plane  of  the  eye, 
13  primarily  afl'orded  by  the  mosaic  structure  of  the  retina.  In  like 
^manner,  the  maana  of  conception  of  extension,  in  any  direction, 
cutting  the  tranaverse  plane  of  the  eye,  ia  supplied  by  the  position 
of  the  eyes  in  front  of  the  Human  head.  The  Infant,  when  using 
both  eyes,  contemplates  two  aapectfi  of  every  solid  object,  or  two 
aspects  of  the  entire  scene  before  it.  These  two  aspect*  afford  two 
pictures  in  planes  at  an  angle  to  one  another,  and  consequently  con- 
ceived of  by  Us  intelligence  under  different  relations  of  space.  It 
inTolves  in  its  combined  conception  of  the  object  or  scene  all  the 
relations  of  Space,  which  are  fundamental  or  necessary  to  its  laws 
of  HiODght.  It  conceives  of  the  objects  seen  in  the  three  rela- 
tions of  length,  breadth,  and  depth. 

But,  as  the  conceptions  of  the  breadtli  and  depth  of  on  object 
as  primarily  derived  from  the  mosaic  structure  of  the  retina,  are 
extended  and  rendered  more  precise  by  the  muscular  movements 
and  sense  of  the  eyeball  and  head ;  so,  in  like  manner,  the  full 
ailvantt^  of  the  arrangements  for  binocular  vision  ia  dependent  on 
the  use  of  the  same  means, 

But  the  most  important  accessory  to  the  Human  eye  is  the 
Human  hand.  The  Human  hand  ia  formed  in  absolutfl  harmony 
with  the  conditions  of  Human  thought  It  is  an  instrument  ex- 
pressly framed  to  act  under  it  and  for  it.  Psychologically  con- 
sidered, it  is  the  principal  channel  tlirough  which  we  derive  the 
means  of  framing  our  conceptions  of  the  form  of  bodies.  Towards 
this  end,  it  co-opcmtea  with  the  eye,  bringing  to  the  aid  of  the  lat- 
ter the  combined  results  of  the  sense  of  touch,  highly  developed, 
on  the  fingers  and  palm,  and  of  the  muscular  sense  of  the  entire 
limb.  The  peculiar  manner  in  which  the  human  thumb  can  be 
opposed  to  the  fingers,  and  the  entire  hand  folded  around  the  ob- 
ject, as  well  as  the  specifically  human  manner  in  which  the  ui>per 
limbs  con  embrace  an  object  or  enclose  o  apace,  ore,  undoubtedly, 
related  to  the  requirements  of  the  human  self- consciousness.  They 
are  the  principal  organical  means  by  which  the  human  intelligence 
reachea  those  motions  of  external  objects,  which,  when  thought 
under  the  conditions  of  Space,  enable  it  to  frame  its  coiiceptiona  of 
external  nature. 
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Such  is  tbe  process  by  wMch  man  is  enabled  to  acquire  the  use 
of  bis  organs  of  vision.  Uo  arrivea  at  it  by  an  intellectual  process ; 
that  is,  by  a  process  wbioh  could  only  be  carried  on  under  the  con- 
ditions of  a  self-consciousnesB. 

The  brute  ia  enabled  to  use  its  eyes  at  emee.  If,  therefoT«,  it 
possessDS  any  form  of  self-conscionsness,  this  iacultj  is  not  called 
into  play  in  relation  to  viaion. 

But  HO,  in  like  manner,  aelf-coiisciouaness  may  be  eliminated 
from  other  departments  of  its  physical  manifestation.  Now,  as  a 
most  remarkable  economy  in  the  use  of  means  for  the  most  numer- 
ous and  varied  ends  is  exhibited  in  every  dopartmenl  of  God's 
works,  it  appears  to  be  opposed  to  this  principle  of  economy,  that 
the  bruta  should  possess  a  self  conscious  intelligence,  and  yet  be 
indebted  for  the  use  of  its  faculties  to  some  power  beyond  that 
conscioiunesa. 

It  appears  to  me,  therefore,  that  we  are  of  necessity  led  to  the 
conclusion,  even  when  uninfluenced  by  other  considerations,  that 
the  brute  is  conscious  of  external  objects  only,  while  man  cannot 
detach  his  consciousness  of  external  ohjecls  from  his  consciousness 
of  self.     The  brute  is  merely  conscious — man  is  self-conscious. 


Note  VIII.  p.  297. 

"  MORE  IMPORTANT  BDBJECIS  DISCUSSED." 

It  is  right  to  state  that  it  was  the  author's  intention  to  li 
very  materially  extended  these   notes  in  their  Metaphysical  and 
rsyehological  aspects,  with  the  view  of  publbhing  the  lecture  with 
annotations,  but  he  was  led  aside  by  other  work. — Eds. 
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-ADUKEyS  DELIVEKED  TO  THE  GRADUATES 

IN  MEDICINE.' 


Gentlemzn, — You  Lave  uow  attaiued  a  position  in  whicli 
you  are  henceforward  to  be  engaged,  not  only  in  the  study  of 
medicine,  but  also  in  the  practice  of  it.  You  have  become 
responsible  for  a  continued  course  of  self-improvement,  and 
for  your  efficiency  as  physiciana  Having  taken  your  places 
aa  members  of  one  of  the  three  professions,  the  collective 
erudition  of  which  constitutes  the  whole  liberal  learning  of  a 
coimfry,  you  are  bound  Jebberal«ly  to  consider  the  nature  of 
the  position  you  now  occupy.  It  devolves  on  me,  on  tbia 
occasion,  briefly  to  indicate  to  you  the  scope  and  character  of 
the  duties  which  that  position  entails. 

If  the  clerical  profession  demands  an  extent  of  study,  and 
occupies  a  sphere  of  action  which  bring  it  into  relation  with 
ever}'  department  of  learning,  and  all  grades  of  society ;  if  the 
erudition  and  the  knowledge  of  mankind  necessary  for  the 
accomplished  lawyer  cannot  be  definitely  limited ;  it  is  still 
more  difficult  to  determine  the  line  of  demarcation  between 
the  province  of  the  physician  and  the  ever^xtending  area  of 
human  knowledge  and  activity. 

The  training  required  for  any  of  the  three  liberal  profes- 
sions is  therefore  properly  considered  as  the  completion  of 
a  thorough  education ;  and  thu.s,  those  three  distinct  depart- 
ments of  professional  study  are,  from  their  esaentiul  chai-atter, 

•  Tbis  address  was  dtlivered  on  the  Ist  August  185P,  wbeu  Vrokasor 
Ooodair  sctud  as  Promoter  [or  that  year.  — Evu. 
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dependent  on  that  general  philosophical  training  which  o 
Btilutes  the  fiinilamental  object  of  a  university. 

This  comprehensivenesa  of  study,  characterising  these  three 
professions,  is  necessitated  by  the  nature  of  their  common 
object.  Differing  in  importance,  in  accordance  with  their 
respective  puiposes,  they  have,  nevertheless,  this  feature  in 
common,  that  they  have  severally  to  do  with  human  nature. 
The  first  has  its  sphere  of  action  in  the  responsibilities  and 
duties  of  human  nature  to  its  Maker,  Preserver,  and  Judge  ; 
and  has  for  ita  end  the  eternal  happiness  of  humanity.  The 
second  is  occupied  with  the  responsibilities  and  duties  due  by 
members  of  the  community  to  positive  law  emanatiug  from 
supreme  political  authority,  and  has  for  its  end  the  temporal 
happiness  of  humanity.  The  third  devotes  itself  to  the  well- 
being  of  the  corporeal  frame,  which,  although  not  a 
is  nevertheless  a  highly  important  element  of  human  haj 
ness ;  inasmuch  as  on  the  condition  of  the  body  depends  fl 
due  performance  of  the  social  duties  of  the  individual  and  1 
efficiency  as  a  member  of  the  community. 

The  three  liberal  professions  being  thus  directly  devof 
in  common  to  the  wellbeing  of  humanity,  your  share  of  the 
work  ia  to  determine  the  conditions  on  wliich  health  may  be 
best  attained,  and  to  indicate  or  to  supply  the  means  there 

Health  essentially  consists  in  the  harmonions  perfonnai 
of  all  the  functions  of  the  being.  The  conception  of  faei 
can  only  be  derived  from  our  conception  of  life  as  manifest 
in  organisation.  In  tlie  lowest  plant,  up  to  man  himself,  we 
unhesitatingly,  and  as  it  wei-e  instinctively,  assume  the  health 
of  the  being  as  tlie  most  perfect  manifestation  of  its  life.  As 
health  is  tlien  the  end  to  be  attained  by  the  calling  of  the 
physician,  life,  and  more  particularly  life  in  relation 
humanity,  must  constitute  his  peculiar  study. 

It  appertains  to  the  very  essence  of  a  liberal  profes 
that  its   practice  can  only  bo  finally  determined  when  j 
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principles  have  been  ascertained.  The  principles  of  your  pro- 
fession are  derived  from  the  study  of  life  and  its  conditions. 
Herein  consists  the  chief  difficulty  with  whioJi  medicine  has 
had  to  contend.  The  very  circumstance  that  vitality  is  sub- 
ject to  disturbance  in  direct  proportion  to  the  coniprehensive- 
nese  of  the  conciitions  under  which  it  ia  maintained,  involves 
its  study  in  coniplexitiea  of  a  kind  which  do  not  oppose  the 
advance  of  the  science  of  inoi;ganic  nature.  Vitality  can 
only  be  investiguted  as  it  is  manifested  in  individual  organiama. 
Now,  although  the  organisation  of  the  individual  is  a  perf'ect 
system  in  itself,  it  ia  not  the  less  a  system  dependent  on  con- 
ditions external  to  itself  All  its  parts  and  actions  are  pre- 
arranged in  reference  to  as  much  of  what  ia  external  to  it  as 
its  conditions  of  existence  involve.  It  can  live  or  subsist  in 
any  locality  in  which  these  conditions  are  provided  for  it.  If, 
again,  these  conditions  are  in  any  way  transgressed,  or  if  they 
are  withheld,  a  diminution  of  health,  or  the  access  of  disease, 
or  of  death,  necessarily  supervenes.  As  with  the  individual 
so  with  the  species,  the  existence  and  health  of  which  depend 
at  any  given  time  on  the  presence  and  integrity  of  the  con- 
ditions of  its  collective  vitality.  Tlio  localisation  of  all  the 
various  speciea,  genera,  families,  and  orders,  of  organised 
beings  in  space,  and  their  existence  or  non-existence  in  time, 
are  referable  to  this  fundamental  law  of  organisation.  From 
this  law  also  is  derived  what  appears  to  be  a  general  principle 
in  medicine— (An/  diminution  of  licalth,  and  the  exidenee  of 
disease,  rare  the  direct  results  of  tlie  disturhance  or  rcnimxU 
of  one  or  rrutre  of  the  conditions  of  health,  so  that  the  whole 
extended  subject  of  the  phenomena,  nature,  and  causes  of 
special  diseases  and  injuries  resolves  itself  into  the  investiga- 
tion of  the  immediate  or  more  or  less  remote  disturbances  of 
the  conditions  of  health. 

A  second  general  principle  in  medicine  follows  from  what 
haa  now  been  stated.     For  it  appears  that  the  removal  oj 
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dise(tse  corms/s  essentially  in  the  adjustment  of  jtrriously 
altered  conditions  of  luaWi,  and  that  the  part  which  you 
have  to  take  in  the  recovery  of  those  who  may  require  your 
asaiatance  is  therefore  altogether  indirect  and  secoiidary. 

If  the  conditions  on  which  health  and  life  depend  were 
merely  material, — if  the  forcea  which  are  at  work  witliin  iLe 
organised  system  itself,  and  which  associate  it  with  tho  ex- 
ternal medium  in  which  it  lives,  were  only  such  as  the  chemist 
and  physicist  can  investigate  and  determine, — then  the  pro- 
blem of  health  and  longevity  would  be  comparatively  simple. 
The  next  difficulty  in  your  art  consists,  therefore,  in  this,  that 
within  the  living  economy  you  have  to  deal  with  powers 
which  cannot  be  measured,  weighed,  or  subjected  to  calculation, 
but  which  nevertheless  exercise  an  influence  there  co-ordinate 
with  the  working  of  its  material  forces.  As  tliia  double  spliere 
of  action  is  the  leading  characteristic  of  the  organised  being, 
so  it  on  the  one  hand  affords  the  distinctive  mark  of  organic 
science,  and  on  the  other  constitutes  the  peculiar  difficulty  of 
medical  ari  Hence  we  may  infer,  as  another  general  prin- 
ciple in  medicine,  that  in  the  trcatviait  of  disease,  the  adjvM- 
ment  may  require  to  he,  arid  in  general  must  he,  directed  viore 
m-  less  as  well  to  the  psychical  as  to  the  jfhysical  conditions  of 
the  case. 

As  man  is  distinguished  from  all  the  other  organised  beings 
in  the  midst  of  which  he  is  placed  by  the  conipreheusiveness 
of  the  conditions  of  his  economy,  he  is  also  peculiar  in  the 
mode  in  which  he  is  enabled  to  provide  for  them.  His  pecu- 
liarity consists  not  so  much  in  the  complexity  of  his  corporeal 
frame,  as  in  the  character  and  sphere  of  his  conaciousness. 
Tlie  conscious  principle,  if  the  expression  may  be  so  applied, 
of  the  hoise  or  dog,  is  influenced  only  by  external  circum- 
stances ;  the  sphere  of  its  activity  is,  so  to  speak,  altogether 
external  to  itself;  impressible  from  without,  and  therefore,  iu 
some  sort,  conscious  of  surrouuding  objects,  it  is  altogett 
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uncoQSCioas  of  itself.  The  ao-callcd  mental  powers  of  the 
auiinal  are  capacities  and  faculties  excited  ouly  by  corre- 
sponding external  objects,  or  by  the  recollection  of  these.  Not 
endowed,  therefore,  with  independent  powers,  its  acts  ate  acts 
predetermined  for  it,  in  the  fundamental  arrangement  of  its 
entire  economy,  with  a  precision  and  to  an  extent  exactly  com- 
mensurate with  the  conditions  of  its  existence  and  welfare. 
The  animal  has  consetpieutly  no  field  allotted  to  it  for  the  ex- 
61*0196  of  judgment,  and  can  therefore  commit  no  error,  nor  be 
responsible  for  any  act. 

In  our  human  economy,  on  the  other  hand,  wo  are  not 
only  conscious  of  the  material  objects  which  surround  us,  but 
wc  have,  in  addition,  a  consciousness,  even  more  vivid,  of  our 
conscious  principle  itself.  We  recognise  in  our  economy, 
moreover,  not  only  certain  capacities  and  faculties,  the  proper 
ends,  operations,  and  scope  of  which  are  directly  predeter- 
mined and  arranged,  as  in  the  lower  animals,  for  certain 
essential  requirements ;  but  we  are  conscious,  in  addition,  of 
beliefs,  capacities,  and  faculties,  the  objects  of  which  are  in- 
dicated, and  their  operations  conditioned  and  regulated,  by 
the  laws  of  the  conscious  principle  itself.  In  virtue  of  tlie 
endowments  of  this,  his  higher  principle,  man  is  enabled  to 
extend  continuously  his  knowledge  of  the  laws  of  external 
nature,  and  his  influence  over  her.  From  tlie  same  source  he 
derives  his  consciousness  of  the  law  of  duty,  and  of  that 
liberty  of  action  with  which  it  is  associated :  hence  also, 
through  free  knowledge  and  moral  liberty,  the  unassisted 
human  reason  acriuires  the  conviction  of  a  supreme  Lawgiver. 

You  will  now  observe  why  it  is  that  man  is  distinguished 
from  the  lower  animals  by  the  comprehensiveness  of  the  con- 
ditions of  his  economy.  In  the  case  of  the  lower  animal,  the 
means  by  which  the  conditions  of  the  welfare  of  its  economy 
are  secured  and  adhered  to  are  provided  in  its  instincts. 
Although  man,  again,  has  also  had  secured  to  hiin,  through 
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hia  instincts,  certain  essentia!  conditions  of  liis  econo) 
nevertheless  tho  general  conditions  of  his  wellbciii 
the  ever-varying  circumstances  in  which  he  is  placed,  are — 
irrespective  of  revealed  truth — only  indirectly  provided  for 
him,  through  his  self-conscious  intelligence.  Hia  instincts. 
in  common  with  Ms  corporeal  frame,  constitute  an  oi^nism, 
and  80  far  the  human  constitution  is  similar  to  tliat  of  the 
lower  animal  ;  but  the  organism  in  man  is  merely  the  iastni- 
ment  of  his  self-conscious  intelligence,  and  it  is  this  circum- 
stance which  entails  upon  him  the  comprehensiveness  of  the 
conditions  of  his  welfare.  He  commences  life  less  amply 
provided  with  instinctive  securities  than  the  lower  animal 
He  must  acquire  the  use  even  of  his  oi^ns  of  sense,  and  of 
Ids  limbs,  by  a  self-conscious  process  of  experiment.  Tlic 
knowledge  of  external  objects,  which  is  gradually  accumu- 
lated, and  the  control  over  them  which  is  acquired  by  the 
individual  during  his  life,  and  by  the  species  collectively,  is 
the  gradual  result  of  a  continuous  struggle  between  his  con- 
scious principle  and  that  material  nature  by  which  it  is  sur- 
rounded and  penetrated ;  and  for  tliis  continuous  effort  his 
oi^anism  is  the  instrumeut  In  like  manner,  the  due  perform- 
ance of  all  his  duties,  personal  and  social — his  duties  to  his 
Maker,  liis  duties  to  his  fellow-men— is,  from  the  very  consti- 
tution of  his  conscious  intelligence,  a  life-long  struggle  between 
truth  and  error,  fulfilment  and  non-fulfilment.  These  collective 
peculiarities  of  the  self-conscious  principle,  as  contrasted  with 
the  instinctive  manifestations  of  the  organism,  constitute  the 
proper  personahty  of  man.  as  distinguished  from  the  in«8 
individuality  of  the  lower  animal. 

Such  are  the  comprehensive  conditions  of  the  welfar 
the  human  economy.     Tlieir  extent  depends  upon  the  e 
ments  of  the  human  conscious  principle.     Now,  as  1 
remarkable  of  these  endowments  are  the  capacity  of  d 
nating,  and  the  liberty  of  choice  between  truth  i 
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between  rifjht  and  wrong — there  exists  a  constajit  liability  to 
disturbance.  The  disturbance  is  not  so  great,  nor  are  its  con- 
eecLuencea  so  detrimental,  in  tho  progress  of  science  as  in  the 
ephere  of  duty  ;  for,  as  the  acquisition  of  knowledge  by  intel- 
lectual effort  is  precisely  conditioned  by  the  laws  of  our  con- 
Bciousneaa  itself,  and  the  motives  to  the  application  of  it  to 
economical  purposes  suiticiently  powerful,  the  obstacles  to  the 
progress  of  science  are  continuously  diminishing.  In  tlie 
sphere  of  duty,  again,  the  disturbing  element — the  tendency 
to  select  the  wrong  instead  of  the  right — is  in  constant  opera- 
tiou.  It  is  not  necessarily  affected  by  the  progress  of  science 
and  its  economic  applications.  On  tlie  contrary,  the  occasions 
for  its  disturbing  action  would  appear  to  become  even  more 
numerous  as  so-called  civilisation  advances. 

It  is  sufficient  for  the  sequence  of  my  argument  that  at 
this  point  I  merely  allude  to  that  Dispensation  which  pro- 
vides the  aid  necessaiy  for  man  in  the  sphere  of  his  duties 
and  reflponsibilities — that  Dispensation,  the  nature  and  appli- 
cation of  which  constitute  the  object  and  calling  of  another 


The  number  of  injuries  and  diseases  which  occur  in  man 
is  much  greater  tlian  in  any  of  the  lower  animals.  Tho 
conditions  of  the  welfare  of  the  latter  are  strictly  limited  to 
the  cosmical  arrangements  of  their  special  areas  of  diatribii- 
tion,  while  their  instinctive  endowments  determine  precisely 
the  amount  of  disturbance  of  health,  or  the  amount  of  death, 
which  occasional  or  periodic  cosmical  changes  produce.  So 
also  injury  and  loss  of  life  are  necessary  conditions  of  the 
general  organic  economy.  For  the  life  of  a  carnivorous 
animal  involves  the  death  of  the  animal  ou  which  it  feeds,  as 
the  life  of  the  herbivorous  animal  involves  the  death  of  tho 
vegetable.  Domesticated  animals  are  liable  to  numerous  dis- 
eases and  special  injuries ;  but  these  are  due  to  their  association 
with  man,  who  entails  upon  them  much  suffering,  from  which 
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tlioy  woidd  be  saved  if  left  to  the  guidance  of  tlieir  owu 
inatincts.  As  disease,  tlien,  is  the  result  of  a  diverfjence  from 
the  conditions  of  liealth ;  as  niau  ia  privileged,  in  virtue  of 
Ilia  conscious  intelligence,  to  provide  for  himself  the  condi- 
tions of  health  over  the  extended  area  of  the  globe,  and 
under  a  never-ceasing  vaiiation  of  circumstances ;  but  as  he 
is  at  the  same  time  liable,  from  the  nature  of  his  conscious 
intelligence,  to  diverge  from  those  principles  of  truth  which 
guide  to  the  knowledge  of  the  conditions  of  health,  and  to 
neglect  that  sense  of  duty  wliioh  indicates  the  proper  applica- 
tion of  that  knowledge  when  acquired,  he  becomes  subjected 
to  the  necessary  evil  consequences.  These  consequences  I 
need  not  enlarge  upon.  They  involve  all  the  disease  and 
suffering  which  result  from  the  neglect  or  infringement  of 
duty  to  ourselves  and  to  our  fellow-men.  They  stand  related 
to  all  the  questions  of  personal  and  social  ethics,  and  all  the 
demands  of  public  hygiene.  Finally,  they  constitute  the 
grounds  of  another  general  principle  in  the  philosophy  of 
medicine,  which  is,  that  the  greater  liabUUy  of  man  to  diatoK 
is  intiTnately  tdaied  to  his  hvjher  conscious  intdiirienee. 

How  essential,  then,  gentlemen,  must  it  bo  in  your  pro- 
fession that  you  should  possess  a  clear  and  comprehensive 
conception  of  all  the  arrangements  by  which  human  life  b 
conditioned  and  modified  !  How  vague  and  limited  are  our 
conceptions  of  these  arrangements  apt  to  be !  "We  are  apt  to 
look  for  them  in  the  dissecting-room  and  pathological  theatre, 
and  to  foi^et  that  their  most  influential  elements  are  beyond 
the  reach  of  the  knife,  or  the  peneti'ation  of  the  microscope. 
Even  when  compelled  to  take  into  consideration  the  relations 
of  the  conscious  intelligence  to  the  bodily  frame,  we  are  ajit 
to  consider  it  as  an  intrusion  into  a  department  of  inquiry 
which  may  adjoin,  but  whicli  forms  no  part  of  onr  own.  1 
venture  to  insist  upon  this  topic,  because  by  some  it  may  be 
considered  as  entirely  foreign  to  mcdiciil  interest ;  and  by 
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others  as  involving  questions  adraittiiig  only  of  metaphysical 
discussion.  But  the  reciprocal  influences  of  the  conscious 
and  material  elements  of  thi?  human  constitution  must  be 
admitted  as  all-important  conditions  of  healtli  and  disease,  and 
tlie  investigation  of  the  laws  of  these  two  opposite  influences 
demands  only  a  rigid  adherence  to  both  of  the  distinct 
methods  of  inquiry  respectively  peculiar  to  jisychical  and  to 
physical  science.  And,  moreover,  this  is  not  the  question  as 
to  whether  the  body  is  only  a  form  of  the  mind,  or  the  mind 
a  product  of  the  body.  It  is  not  tlie  question  as  to  whether 
the  mind  is  merely  deposited  in  the  body,  or  whether  the 
mind  accumulates  and  arranges  the  different  parts  of  its  own 
habitation,  and  regulates  and  controls  them  during  life. 
These  are  questions  interesting  in  the  history  of  philosophy, 
and  involve  metaphysical  discussion  properly  so  called ;  hut 
they  are  questions  having  no  immediate  hearing  on  our  topic, 
which  includes  an  extended  series  of  facts,  intimately  and 
immediately  connected  with  the  wellbeing  of  humanity. 

Every  decided  advance  in  philosophy  or  science  is  coinci- 
dent with  the  ingress  of  clearer  conceptions  of  the  object  to 
he  attained,  and  of  the  method  of  attaining  it.  Towards  the 
acquisition,  therefore,  of  a  clearer  conception  of  our  sub- 
ject, it  is  very  important,  not  only  that  the  distinctive 
characters  of  the  conscious  principle  and  of  the  material 
frame  should  be  kept  steadily  in  view  ;  but  also  that  the  two 
jierfectly  distinct  methods  of  investigating  them  should  be 
rigorously  adhered  to.  Now  we  find,  in  the  present  phase 
of  our  professional  science,  that  although  the  rigid  application 
of  the  precise  methods  of  chemical  and  physical  research  to 
the  investigation  of  the  organic  structures  and  actions  has 
proved  that  the  influence  of  chemical  and  physical  force 
extends  far  beyond  the  limits  formerly  assigned  to  it  in  the 
living  economy,  nevertheless  this  has  in  no  degree  weakened 
the  evidence  of  a  co-existing  element  in  organisation  neither 
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chemical  nor  phyaicaL  For  in  proportion  as  the  test-glasa, 
tlie  galvanometer,  and  the  kymograph,  transfer  successive 
departments  of  oi;ganic  science  into  the  domains  of  chemistry 
and  physics,  so  much  the  more  remarkable  do  the  charac- 
teristics of  organic  chemical  action  and  of  anatomical  confi- 
guration become,  and  all  the  more  striking  and  peculiar  arc 
the  phenomena  of  consciousness  felt  to  be. 

The  characteristic  peculiarity  of  chemical  action  in  the 
organism  appears  to  consist  in  tliis,  that  certain  of  its  pro- 
ducts are  such  as  are  never  met  with  in  inorganic  nature.  It 
would  appear  as  if  chemical  force  in  the  organism  were  under 
the  control  of  au  influence  which,  while  it  confines  that  force 
in  the  greater  part  of  its  function  to  a  special  form  of  action, 
does  not  thereby  render  it  less  a  chemical  force  tlian  when  it 
acts  in  inorganic  nature. 

In  like  manner,  while  the  different  forms  in  which  phy- 
sical force  exhibits  itself  in  the  several  domains  of  inorganic 
nature  are  exhibited  in  the  corresiionding  domains  of  the 
living  being,  it  neveitheless  appears,  in  certain  of  its  most 
important  departments,  to  be  confined  by  some  influence  to  a 
manifestation  of  itself,  such  as  it  never  exhibits  beyond  the 
limits  of  organisation. 

As,  however,  some  of  the  most  striking  features  of  oi^anic 
form  have  now  at  last  been  reduced  to  geometrical  characters, 
and  subjected  to  mathematical  analysis,  there  appears  to  be 
no  ground  left  for  the  assumption  that  all  oq;anic  forms  and 
movements  are  not  immediately  or  directly  due  to  physical 
forces,  or  do  not  admit  of  being  investigated  and  determined 
by  the  sole  application  of  phy  si  co-mathematical  methods. 

If,  then,  gentlemen,  I  have  exhibited  correctly  the  present 
position  of  certain  important  departments  of  medical  science, 
what  are  its  future  prospects!  It  will,  in  the  first  place, 
undoubtedly,  as  its  several  departments  meige  into  the  exact 
sciences,  assume  gi'adually   a   more   precise   character,  and 
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deDiacd  &om  its  cultivators,  and  from  those  who  may  desire 
to  enter  within  its  precincts,  a  nrncli  more  thorough  physico- 
mathematical  training  than  has  hitherto  been  considei'ed 
necessary  to  the  science  or  art  of  medicine. 

In  the  second  place,  as  every  advance  in  chemieo-physical 
truth  is  followed  sooner  or  later  by  a  corresponding  applica- 
tion of  it  to  the  wants  of  humanity,  so  we  nmy  confidently 
look  forward  to  a  continuous  increase  in  the  number  of 
chemico-physical  appliances  to  the  amelioration  of  human 
Buffering,  and  to  the  prolongation  of  hiunan  life. 

Again,  as  it  must  be  admitted  that  the  science  of  organ- 
Kation,  and  more  particularly  the  entire  science  of  the 
human  economy,  necessarily  involve  the  laws  of  the  in- 
stinctive manifestations  and  of  the  conscious  intelligence  ;  as, 
moreover,  it  is  essential  to  eveiy  increase  in  the  clearness  of 
our  conceptions  of  these  laws  that  they  should  be  investigated 
through  the  only  medium  which  our  himian,  and  therefore 
limited  faculties  supply  ;  and  as  the  advance  of  chemico- 
physical  science  iuto  the  domains  of  organisation  has  only 
had  the  effect  of  bringing  the  instinctive  manifestations  and 
tlie  fundamental  facta  of  conscious  intelligence  wliich  are 
involved  in  organisation  more  strongly  and  distinctly  into 
view,  and  of  reserving  them  for  the  methods  proper  for  their 
investigation,  we  may,  I  believe,  confidently  anticipate  great 
progress  in  the  psychological  department  of  organic  science. 

As  wo  have  already  seen  that  the  peculiar  liability  of 
man  to  corporeal  injury  and  to  disease  is  directly  related  to 
the  intellectual  and  moral  departments  of  his  constitution,  we 
may  confidently  assume  that  the  more  careful  study  of  these 
departments  of  the  human  constitution,  in  their  relations  to 
disease,  will  tend  greatly  to  the  amelioration  of  human  suffer- 
ing and  to  the  longevity  of  the  race.  And  here  I  would 
observE^  that  in  as  iar  as  disease  is  mediately  dependent  on 
dereliction  or  neglect  of  personal  duty,  in  so  far  also  as  it 
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depeuJs  on  social  dereliction  and  neglect  of  duty — in  all 
these  relations  of  disease,  you,  as  physicians,  are  only  indirectly 
interested.  It  would  be  a  great  mistake,  however,  were  you 
to  assume  that  you  have  fulfilled  all  the  duties  of  yonr  calling 
when  you  have  treated  the  cases  which  come  under  your 
observation.  Your  science  can  alone  supply  information 
regarding  the  primary  causes  of  prevailing  disease,  necessary 
for  the  selection  of  the  proper  public  measures  for  its  preven- 
tion. I  need  here  only  remind  you  how  much  has  already 
been  done,  and  is  now  doing,  in  this  direction,  and  express 
my  belief,  that  as  the  greatest  boon  which  your  profession  has 
hitherto  conferred  on  tlie  community  has  been  the  prevention 
of  disease,  her  future  services  in  the  same  direction  will  not 
be  less  valuable. 

Tliroughout  this  address  I  have  insisted  much  on  the  inti- 
mate relation  which  exists  between  the  conscious  principle  in 
man  and  his  liability  to  disease ;  and  I  may  therefore  here 
remind  you  how  much  the  comfort  of  the  patient,  and  the 
satisfactory  progress  of  his  cure,  are  dependent  on  the  cha- 
racter and  demeanour  of  the  physician.  If  the  psychical 
condition  of  your  patient  undoubtedly  influences  hia  cor- 
poreal state,  it  becomes  an  essential  part  of  your  duty  to 
secure  for  yourselves  that  respect  and  confidence  which  are 
so  readily  accorded  to  your  profession,  and  which  tend  so 
essentially  to  the  welfare  of  those  entrusted  to  its  care.  This 
character  and  this  demeanour  will  be  best  secured  by  looking 
on  your  profession,  not  as  a  mere  science,  with  its  formal 
appHcation,  but  as  an  extended  series  of  duties,  the  nature 
and  scope  of  which  are  indicated  in  the  very  nature  of  the 
profession  itself. 

In  conclusion,  permit  me  to  say,  that  if  a  tendency  pro- 
duced by  my  own  studies,  and  if  what  I  hold  to  be  the 
fundamental  principles  of  the  special  science  which  I  profess, 
liave  given  a  peculiar  colouring  to   this   address,   or  have 
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tempted  me  to  allude  to  topics  which  might  appear  out  of 
place,  or  might  require  more  delicate  handling  than  I  can 
give  them,  my  excuse  is,  that  in  the  present  crisis  of  this 
University,  and  in  the  fulfilment  of  the  special  duty  which 
devolves  upon  me  on  the  present  occasion,  I  felt  myself  called 
upon  to  define  explicitly,  from  my  own  point  of  view,  the 
present  positions  and  relations  of  medical  science  and  of  your 
profession. 

For  my  colleagues  and  for  myself,  permit  me  also  to  state, 
that  in  dissolving  the  tie  between  us  as  teachers  and  pupils, 
we  welcome  you  most  sincerely  as  Graduates  of  this  Univer- 
sity, and  members  of  our  common  profession. 


VOL.  I. 


THE  ritKSEST  ASl'ECT  OF   MEDICINE. 


IV.— THE  PItESENT  ASPECT  OF  MEDICINE.' 

'lijrojxi]  yd§  t9ri  xgWia'S  net/  Supnisttig. 

Hippoc  nEPI   NOSnN. 

Gentlkmbn — Had  I  acted  in  accordance  with  my  own  feel- 
ings, and  -with  those  arrangements  which  I  have  latterly 
found  most  conducive  to  my  efficiency  as  a  teacher  and  man 
of  science,  I  should  have  gratefully  but  firmly  declined  the 
honour  you  have  confen'ed  on  me  by  placing  me  in  this 
Chair.  I  could  not,  however,  forget  that,  among  the  aspira- 
tions of  my  earlier  life,  none  were  stronger  than  the  doidre  of 
attaining  an  honourable  position  in  the  practical  department 
of  my  profeaaion  ;  and  that  although  tlie  comprehensive 
study  of  the  science  to  which  I  am  devoted,  and  the  duty  of 
teaching  it,  now  necessarily  occupy  and  exhaust  my  time 
and  energies,  nevertheless  I  cotdd  not  decline  attempting 
at  least  to  act  in  accordance  with  the  wishes  of  a  body  of  my 
professional  brethren,  for  whom  I  have  so  warm  a  regard,  and 
to  whom  I  am  so  deeply  indebted,  as  the  members  of  this 
Society. 

The  periodic  change  of  office-bearers  in  a  society  like  this 
is  not  to  be  viewed  merely  as  the  necessary  transference  of 
official  duties  from  one  set  of  persons  to  another.  On  tlic 
contrary,  office-bearers  must,  in  addition,  be  assumed  to 
represent^  more  or  leas  compreliensively,  the  objects  and 
purposes  of  the  Society  itself.  But  as  every  department  of 
human  knowledge  is  contemplated  from  a  somewhat  different 

"  Thii  inangoral  mirlress  wra  doUTcred  from  the  President's  Choir  at  Ihe 
muting  of  the  Uiidico-CIiirurgicatl  Society  of  Edinburgh  on  tlio  Krh  Janvaiy 
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point  of  view  by  different  individual  minds ; — moreover,  aa  the 
advancement  ol  science  and  of  art  is  the  result  of  efibtt  and 
opinions  apparently  divergent  as  often  as  convergent  in  their 
effect,  much  benefit  may  be  expected  from  the  periodic  review 
by  different  minds  of  any  important  subject  or  department 
of  knowledge.  I  am  therefore  hopeful  that,  in  undertaking 
my  share  of  this  periodic  duty,  and  in  attempting  to  review 
the  present  state  of  medicine,  and  to  direct  your  attention  to 
its  future  prospects,  I  may  do  so  the  more  effectively  that, 
although  originally  trained  to  the  practice  of  oux  profession, 
I  have  now  withdrawn  from  practice  ;  for  thus,  with  all  my 
practical  instincts  unaltered,  I  view  our  profession  from 
without  as  it  were,  with,  I  confess,  ever-increasing  interest, 
but  entirely  through  the  medium  of  those  physiological 
sciences  to  which  I  am  devoted,  and  under  the  guidance  of 
those  modes  of  thought  whicli  I  may  be  permitted, 
without  incurring  the  charge  of  pedantry,  to  uphold  aa  the 
basis  of  all  effective  and  comprehensive  inquiry,  and  which, 
as  the  results  of  early  education,  1  have  ever  thankfully 
cherished. 

A  few  weeks  ago  a  member  of  this  Society,  than  whom 
the  history  of  medicine  records  none  who  have  been  more 
successful  in  the  suggestion  and  estabUshment  of  new 
methods  for  the  relief  of  or  recovery  from  disease,  asked  me 
what  I  thought  would  be  the  next  great  advance  made  in 
physic?  In  reference  to  what  was  thus  asked  of  me,  I 
believe  you  will  agree  with  me  when  I  assert  that  every 
decided  advance  made  in  the  prolongation  of  the  average 
duration  of  human  life  has  been  mediately  or  immediately 
the  result  of  clear  conceptions  in  reference  to  the  conditions 
under  which  human  life  is  maintained.  There  can  Ije  no 
doubt  whatever  that  the  average  duration  of  human  life  has 
been  much  more  extended  by  the  preventive  methods  which 
the  instinct  of  man  and  physiological  science  liave  induced 
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the  public  and  the  meilical  profeasiou  to  adopt,  than  by  any 
of  the  so-called  methods  of  cure.  Such  preventive  methods 
consist  essentially  in  providing  or  supplying  that  condition, 
or  those  conditions,  of  health,  and  consequently  of  increased 
duration  of  life,  which  may  happen  to  be  deficient  or  absent. 
In  like  manner,  all  trustworthy  methods  of  cure,  usually  so 
called,  consist  essentially  in  providing  the  conditions  of  local 
or  general  health  in  the  individual — that  is,  in  providing  the 
conditions  of  recovery.  It  is  with  methods  of  prevention 
and  of  recovery,  therefore,  that  onr  profession  has  to  da  If 
we  make  use  of  the  terms  "cure"  or  "remedy,"  we  do  so  in 
theii  fundamental  and  not  in  their  vulgar  sense  ;  for  we  do 
not  profess  to  perform  the  one  or  to  provide  the  other  in 
their  vulgar  sense.  What  we  only  undertake  to  provide 
oK—^rstlf/,  the  conditions  of  relief  or  alleviation  of  pain,  so 
far  as  these  have  been  discovered ;  secondiy,  the  conditionB 
of  recovery,  provided  these  conditions  can  be  restored ;  and 
thirdly,  the  conditions  of  longevity,  within  the  limits  assigned 
to  the  life  of  man  in  the  present  phase  of  his  existence. 

It  would  be  a  curious,  but  certainly  not  an  improfitablo 
inquiry,  to  trace  throughout  the  histoiy  of  luedicine  the 
influence  which  the  ever-varying,  but  always  more  or  le,'« 
dominant,  conception  of  disease  as  a  real  entity  has  had  on 
physic  ;  to  track,  step  by  step,  the  change  that  came  over 
the  original  conception  and  puqjose  of  the  duties  of  the 
physician, — over  the  conception  of  that  art  which,  according  to 
Hippocrates,  consists  in  addition  and  subtraction,  or,  in  other 
words,  in  the  restoration  of  that  Iiarmony  in  the  conditions 
of  health,  the  derangement  of  which  constitutes  the  essence 
of  disease.  What  if  it  should  appear  that  a  great  part  of  the 
labour  that  has  been  bestowed  on  tlie  investigation  of  disease^ 
and  in  the  search  after  cure,  has  consisted  in  fruitless 
attempts*  to  detect  the  presence  of  specific  entities,  and  of 
counteractive    specifics   for   their    control    and   eradication  ? 
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How  much  of  the  mass  of  medical  literature  that  has 
accumuhitcd  during  the  latter  half  of  the  last  and  the  first 
half  of  the  present  ceutury  must  the  future  historian  of  our 
art  record  as  the  result  of  the  unconscious  influence  of  the 
mythical  conception  of  disease  and  of  cure,  working  under 
the  guise  of  scientific  research  and  inductive  philosophy  ? 
When  shall  we,  in  medicine,  consciously  and  utterly  reject 
the  dregs  of  the  Manichean  doctrine,  and  see  clearly,  and  for 
a  practical  end,  that  the  essence  of  disease  is  only  the  disturb- 
ance of  the  laws  of  health  ? 

Eut  it  may  be  said,  "  If  disease  be  merely  a  transgression 
of  or  disharmony  in  the  conditions  of  health,  then  medicine 
as  an  art  (the  art  of  healing,  or  skill  in  the  application  of  the 
remedies  of  disease)  can  have  no  real  existence  ;  it  has  been 
a  dream  all  along,  an  unconscious  and  unintentional  im- 
posture. Pathology,  the  science  of  disease,  alone  constitutes 
physic  ;  and  the  learaed  and  candid  physician,  who  is  doing 
so  much  to  increase  our  knowledge  of  that  science,  can  only 
shrug  his  shoulders  when  called  on  to  prescribe."  In  this 
objection  lies  a  fallacy,  by  which  our  profession  is  not  a  little 
influenced  in  these  times.  It  also  exhibits  a  form  of  pro- 
fessional scepticism  that  naturally  results  from  a  change 
begun  in  our  conceptions  of  disease,  without  a  corresponding 
change  in  our  conceptions  of  treatment.  We  are  casting 
aside  the  idea  of  the  specific  entity  of  disease  ;  hut  we  have 
not  to  the  same  extent  freed  ourselves  from  the  influence 
of  the  idea  of  specific  cure.  The  fallacy  may  be  expressed 
thus : — There  is  no  such  entity  as  disease  ;  therefore  there 
need  be  no  attempt  at  treatment.  Our  professional  duty  is  a 
necessary  form,  due  to  the  prejudices  of  the  public  and  to 
the  natural  desire  of  suffeiing  humanity  for  sympathy  and 


This  reactionary  tendency  at  particular  epochs,  of  which 
the  reasoning  just  noticed  is  an  example,  ia  not  peculiar  to 
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medicine.  It  forces  itself  on  tlie  attention  of  the  obsen-aut 
student  in  every  department  of  history.  It  is  seen  to  be  an 
invariable  feature  in  the  progress  of  art,  science,  and  philo- 
sophy. Moreover,  it  always  induces,  sooner  or  later,  its  own 
correction,  and  will  do  so  in  medicine.  The  more  clearly  and 
comprehensively  we  grasp  the  concf  ption  of  disease  as  being 
merely  a  physiological  stale,  so  much  the  more  finn  and 
uniform  will  be  our  confidence  in  the  efficacy  of  physiolt^cal 
means  for  restoring  health,  and  our  conviction  that  these 
means  alone  constitute  the  conditions  of  relief  and  recovery 
from  disease.  The  most  obstinate  sceptic  in  the  efficacy 
of  our  heterogeneous  materia  medica  prescribes  moi'phine, 
quinine,  strychnine,  belladonna,  hyoscyamus,  and  chloroform, 
with  the  most  implicit  confidence  in  the  production  of  the 
physiological  effect  proper  to  each  of  these  substances.  The 
firmest  adherent  of  the  expectant  method  of  treatment  docs 
not  scruple  for  a  moment  to  provide  for  his  patient  all 
those  conditions  of  atmosphere,  temperature,  sleep,  nutriment, 
and  consolation,  the  efficacy  of  which  cannot  be  called  in 
doubt. 

Why  is  it,  then,  that  while  physiology  is  maldng  rapid 
progress,  and  our  knowledge  of  the  physiological  character  of 
disease  has  already  attained  a  tangible  form,  we  are  still 
wavering  and  undecided  in  the  ti'eatment  of  disease,  and  that 
we  present,  in  reference  to  it,  either  a  reserved  formality  or 
the  opposite  extremes  of  mystical  credulity  and  absolute 
scepticism  ? 

I  believe  you  will  agree  with  me  in  ascribing  the  state  of 
feeling  to  which  I  have  just  alluded  to  the  unconscious 
tendency  to  consider  any  given  remedial  agent  or  measure 
too  much  as  acting  on  any  given  disease  as  a  whole,  instead 
of  viewing  it  as  acting  invariably  on  one  or  more  of  those 
disharmonised  conditions  which,  in  fact,  constitute  the 
disease.     For  it  must  here  be  borne  in  mind  tliat  the  recent 
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advance  in  physiology  lias  not  only  corroborateil  tlie  ancient 
doctrine  of  the  interdependence  of  the  dilferent  textures  and 
organs  on  one  another,  aa  constituent  parts  of  the  organism, 
but  has,  in  addition,  brought  prominently  \mder  view  the 
independent  characteristics,  not  of  organs  merely,  but  of 
textures,  with  their  constituent  elements  and  parts.  As 
respects  a  given  healthy  or  morbid  process,  we  are  now 
attaining  to  the  power  of  distinguishing  the  respective 
independent  actions  of  the  blood  (not  of  the  blood  viewed  as 
a  whole  merely,  but  of  its  elements),  of  the  capillary,  of  the 
uen'e-iUanientj  of  the  proper  texture  of  the  part ;  and 
again,  not  of  that  tex:ture  viewed  as  a  whole,  but  of  its 
nuclei,  of  its  internuclear  substance  (or,  if  you  prefer  the 
term,  intercelluhir  substance),  and  of  the  independent  terri- 
tories themselves  of  that  substance. 

It  thus  appears  that  a  healthy  process  eonsiste  of  a 
number  of  interdependent  actions,  each  of  which,  however, 
is  so  far  independent  that  it  admits  of  being  separately 
examined  and  inilueuced.  In  like  manner,  one  or  more  of 
these  so-far  independent  actions  admitting  of  being  unduly 
influenced,  some  one  or  more  morbid  phases  of  the  originally 
healthy  process  may  be  induced.  But  since  the  so-far 
independent  constituent  actions  of  the  process  admit  of 
being  individually  examined  and  influenced  in  both  healthy 
and  morbid  phases,  an  intelligible  principle  is  thus  supplied 
for  our  therapeutic  interference.  For  no  principle  in 
phyaiolc^  is  more  firmly  established  than  this,  that  certain 
natural  and  artificial  substances,  when  introduced  into  the 
living  body,  increase  or  diminish,  promote  or  restrain,  the 
80-far  independent  constituent  actions  of  its  healthy  processes. 
Those  substances  do  not  infliience  any  one  process  as  a 
whole,  but  only  one  or  more  of  the  so-far  independent 
constituent  actions  of  that  process.  One  of  those  substances 
may  influence  only  the  action  of  tlie  idtimate  nen*e-filament ; 
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ftnother,  only  the  action  of  the  int«muc1ear  substance  ; 
third,  only  that  of  the  nucleus.     The  knowledge  we  posseffl'^ 

of  what  may  be  termed  this  microscopic  action  of  foreign 
substauces  on  the  healthy  and  morbid  processes  is  as  yet 
limited  ;  but  it  is  sufficiently  precise  to  serve  as  an  indica- 
tion of  the  path  that  must  be  pursued  in  advancing  Uie 
subject  of  therapeutics  to  its  proper  position  as  the  ultimate 
or  final  department  of  our  ait.  And  we  cannot  doubt  that 
the  same  beneficence  which  has  subjected  to  the  power  of 
man  those  extended  resources  whence  he  is  commanded  to 
elaborate  the  means  of  his  sustenance,  enjoymente,  and  social 
advantages,  has  also  placed  within  his  reach  a  due  propor- 
tion of  means  for  recovery  from  disease.  "When  these  means 
are  sought  for,  not  by  the  rude  and  impulsive  efforts  whicli 
have  too  often  characterised  the  history  of  remedy,  but  by 
the  sure  and  cumulative,  though  apparently  indirect  and 
tedious  method  of  science,  we  cannot  doubt  that  a  great 
advance  will  be  made  in  physic 

An  advance  in  physic,  then,  is  not  a  mere  advance  iH 
pathology  that  merely  involves  but  does  not  educe 
principles  of  treatment.  It  must,  therefore,  be  the  eduction 
of  tlie  principles  and  means  of  treatment  from  their  present 
more  or  less  complete  state  of  occultation  that  will  constitute 
a  real  advance  in  physic 

The  question  as  to  advance  in  physic,  again,  suggests  t 
natural  inquiry — What  are  the  limits  and  conditions  of  Uti9 
advance  T  Correct  conceptions  on  this  subject  are  much  to 
be  desired,  as  calculated  to  produce  that  legitimate  confidence 
on  the  part  of  the  public,  and  that  assiduity  in  the  search  for 
and  oppliciition  of  the  resources  of  our  art,  which  its  import- 
ance demands. 

In  the  first  place,  it  cannot  be  doubted,  although  gi-nerally 
almost  entirely  overlooked,  that  the  first,  and  probably  tlie 
most  important  question  which  the  public  may  put  to  c 
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profession  is  this — Under  what  conditions  can  the  heaUli  of 
individuals  be  preserved  and  developed,  so  that  life  may 
reach  its  maximnm  in  the  present  state  of  society  ?  This  ia 
the  question  of  individual  and  public  hygiene.  It  was  the 
leading  question  in  ancient  physic ;  and  it  is  one  which, 
although  much  has  been  said  and  done  regarding  it  in  recent 
times,  has  not,  it  may  be  safely  asserted,  had  that  attention 
paid  to  it  which  its  importance  demands.  We  are  too  apt  to 
postpone  the  answer  to  a  question  so  comprehensive  as  this, 
and  to  devote  our  attention  to  individual  cases  of  disease. 
We  are  apt  to  forget  that  the  cases  of  disease  which  we  treat 
might  never  have  occuiTcd  had  the  previous  question  been 
solved,  and  that  it  ia  aa  much  the  duty  of  the  physician  to 
communicate  the  conditions  on  which  disease  may  be 
prevented  as  those  on  which  it  may  be  recovered  from.  The 
importance  of  this  question,  its  comprehensiveness,  and  at 
the  same  time  its  legitimate  character,  as  within  the  limits  of 
admitted  inquiry  and  action,  can  only  be  appreciated  by 
those  who  have  studied  that  complex  system  of  intimately 
connected  conditions — moral,  psychological,  and  physical — 
on  which  human  life  depends. 

In  the  second  place,  it  may  be  asked,  What  amount  of 
recovery  from  disease  is  due  to  the  advising  or  providing  the 
necessaiy  conditions  of  it  by  practitioners  of  our  art  ?  I  may 
venture  to  suggest  that  a  greater  amount  of  recovery  is  due 
to  treatment  than  the  profession  itself  might  be  inclined  to 
admit  It  is  quite  true  that  little  credit  is  assigned  to  the 
vis  medicatrix  nalurce  in  a  successful  case  of  stone.  But,  on 
the  other  hand,  is  there  not  frequently  too  little  credit 
attached  to  the  continuous  attention  required  in  securing 
the  administration  of  the  numerous  apparently  trifling  but 
complex  and  necessary  conditions  of  recovery  in  a  case  of 
continued  fever?  Without  doubt  it  wiU  he  found  that,  in 
a  more  advanced  form  of  practical  medicine,  a  much  more 
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extended  system  of  meaoa  and  arrangements  will  be  provided 
for  the  supply  of  the  numerous  and  apparently  trivial 
conditions  of  recovery  in  the  great  majority  of  recoverable 


In  the  third  place,  whiJe  it  must  be  admitted  that  the 
means  at  present  available  for  the  alleviation  of  suffering 
and  for  the  prolongation  of  life  in  irrecoverable  cases  con- 
stitute a  large  proportion  of  that  beneBt  which  medical  art 
confers  on  society,  there  appears  to  be,  nevertheless,  great 
room  for  the  discovery  and  application  of  means  of  allevia- 
tion, and  of  methods  of  treatment  applicable  U)  such  cases. 
I  do  not  refer  merely  to  such  cases  as,  from  their  severity, 
render  the  sufferers  entirely  dependent  on  the  care  and 
services  of  others,  but  to  those  numerous  cases  of  all  kinds, 
in  which,  after  what  may  be  considered  as  recovery  from  the 
original  attack,  the  health  continues  impaired,  or  there  is  a 
continuous  tendency  to  relapse,  or  to  consequent  forms  of 
illness.  The  economy  of  the  organism  in  such  cases  ia  very 
different  from  what  it  was  previous  to  the  original  attack. 
Its  wellbeing  and  duration,  so  far  as  these  are  attainable, 
arc  dependent  on  different  physiological  conditions  than 
before — so  different,  that  they  may  involve  a  total  change  in 
the  external  relations  of  the  individual.  Hence,  again,  I 
have  no  doubt  that  the  same  efficacious  treatment,  by  physio- 
logical means  and  appliances,  of  chronic  and  irrecoverable 
disease  will  constitute  a  prominent  feature  of  a  more  advanced 
form  of  our  art, 

If  I  have,  in  my  previous  statements,  given  the  correct 
interpretation  of  the  present  aspect  of  our  professional 
science,  it  would  apiiear  that  while,  in  the  iirst  place,  the 
prolongation  of  life  within  its  prescribed  liniita,  the  recovery 
from  disease  when  that  is  possible,  and  the  alleviation  of 
bodily  suffering,  are  each  and  all  conditioned  by  ordinaiy 
physiological  laws  ;   and  that  as,  in  the  second  place,  that 
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amount  of  prolongation  of  life,  recovery  from  disease,  aud 
alleviation  of  bodily  suffering,  wliicli  our  art  has  heretofore 
effected,  have  been  eo  by  the  empirical  or  conscious  applica- 
tion of  physiological  means ;  so,  in  the  tliird  place,  the 
present  position  of  physiology  presents  a  satisfactory  prospect 
of  attaining  the  possession  of  a  greatly-increased  nmuber  of 
means  and  appliances,  suitable  for  the  supply  and  control  of 
the  numerous  conditions  essential  to  the  preservation  of 
health  and  to  the  recovery  from  disease. 

How  essential,  then,  must  it  be  in  the  practice  of  our 
profession  to  possess  a  clear  and  compreliensive  conception 
of  those  natural  arrangements  by  which  human  life  is  con- 
ditioned and  modified  !  How  vi^e  and  limited  are  our 
conceptions  of  these  arrangements  apt  to  be !  We  look  for 
them  in  the  dissoc ting-room  and  pathological  theatre,  and 
fotget  that  their  most  influential  elements  lie  beyond  the 
reach  of  the  knife  or  the  penetration  of  the  microscope.  Even 
when  compelled  by  circumstances  to  take  into  consideration 
the  reciprocal  influences  of  the  conscious  principle  aud  the 
bodily  frame,  we  are  inclined  to  consider  it  as  a  necessary 
intrusion  into  another  domain — a  domain  which  may  adjoin 
but  does  not  form  a  part  of  our  own.  Nevertheless,  within 
that  adjoining  domain  processes  are  more  or  less  continuously 
in  operation,  influenced  by  and  influencing  the  corporeal 
actions.  It  is  true  that,  from  our  human  and  therefore 
Umited  intellectual  constitution,  we  are  obliged  to  examine 
and  investigate  the  processes  of  our  bodily  frame  and  of  our 
conscious  principle  through  separate  media.  Our  human 
reason  reaches,  examines,  and  investigates  the  processes  of 
our  material  frame  tlii-ough  the  medium  of  the  senses,  as  it 
roaches,  examines,  and  investigates  the  forms  and  movements 
of  the  heavenly  bodies.  That  same  human  reason  examines 
and  invesligates  the  processes  and  acts  of  our  conscious 
principle  through   the   medium  of  that  principle  itself,  of 
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wliioh,  in  fact,  it  is  only  to  be  conBidered  as  the  fonunl 
expreaaioQ.  The  results  obtained  tbrougli  the  medium  of  tlie 
senses  are  not  in  the  slightest  degree  more  certain  or  more 
trustworthy  than  those  reached  through  the  medium  of  the 
consciousness.  They  differ  only  in  the  mode  in  which  thoy 
are  attained  and  the  objects  to  whicli  they  are  directed ;  and 
this  difference  again  is  a  necessary  consequence  of  the  limited 
constitution  of  the  human  intellect. 

I  have  ventured  to  insist  on  this  topic,  because  I  am 
awaie  that  by  some  it  is  considered  as  entirely  foreign  to 
physiological  and  medical  interest,  and  by  others  as  involving 
questions  of  doubtful  propriety  because  admitting  only  of 
metaphysical  discussion.  But  the  reciprocal  infuence  of 
mind  and  body  is  admitted  by  all,  as  constituting  an  import- 
ant condition  of  healtlt  and  disease  ;  and  the  investigation  of 
the  laws  of  these  reciprocal  influences  constitutes  depart- 
ments of  inductive  science,  differing  respectively  only  in  the 
character  of  the  medium  thi'ough  which  the  facts  are  reached- 
Thia  is  not  the  question  as  to  whether  the  body  is  only  a 
form  of  the  mind,  or  the  mind  a  product  of  the  body.  It  is 
not  the  question  as  to  whether  the  mind  is  deposited  in  the 
body  at  some  one  or  other  period  of  its  development ;  or 
whether  the  mind  is  first  produced,  and  then  accumulates 
and  arranges  within  its  own  form  the  different  parts  of  its 
own  habitation,  and  regulates  and  controls  them  during  life. 
These  are  questions  important  in  the  history  of  philosophy, 
and  involving  metaphysical  discussion  properly  so  called. 
But  they  are  questions  that  have  no  immediate  bearing  on 
our  topic,  which  involves  an  extended  series  of  facts  inti- 
mately connected  with  the  wellbeing  of  humanity. 

Every  decided  advance  in  science  or  philosophy  is  coin- 
cident with  tlie  ingress  of  clearer  conceptions  of  the  object 
to  be  attained,  and  the  mode  of  attaining  it  In  physiology, 
therefore,  we  see  at  present  that  although  the  steady  and 
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unprejudiced  application  of  the  precise  methods  of  chemical 
and  physical  research  to  the  investigation  of  the  organic 
structures  and  actions  has  shown  that  the  influence  of 
chemical  and  physical  force  extends  far  heyond  the  limits 
foimerly  assigned  to  them  in  the  living  economy,  nevertheless 
this  hfts  in  no  degree  affected  the  evidence  of  a  co-existing 
non-chemical  and  non-physical  element  in  organisation.  In  pro- 
portion as  the  test-glass,  the  galvanometer,  and  the  kymograph 
have  dragged  into  view  the  purely  material  character  of  the 
forces  in  action  in  the  living  organism,  so  much  the  more 
clearly  and  strikingly  do  the  organic  characteristics  of  the 
chemical  constitution  and  of  the  anatomical  configuration 
and  connection  of  the  parts  in  action  stand  forth ;  and  so 
much  the  more  remarkable,  because  in  deeper  contrast,  do 
the  acts  of  conaciouaneas  become. 

The  characteristic  peculiarity  of  chemical  action  in  the 
living  organism  may  be  said  to  consist  in  this — that  certain 
of  its  products  ara  such  as  are  never  met  with  in  inorganic 
matter.  It  woiild  appear  as  if  the  so-called  chemical  force  in 
the  Hving  oi^nism  were  under  the  control  of  an  unknown 
qoantity,  which,  wlule  it  confines  that  force  in  the  greater 
part  of  its  functions  to  a  special  form  of  chemical  action, 
does  not  thereby  render  it  less  a  chemical  force  than  when  it 
acta  in  inorganic  matter. 

In  like  manner,  while  the  so-callGd  physical  force,  as 
manifested  in  its  domains  of  statics,  dynamics,  hydro- 
dynamics, pneumatics,  optics,  acoustics,  thermatics,  and 
electricity,  presents  itself,  in  the  living  body  of  one  of  the 
higher  animals,  in  its  most  complex  relations  in  the  cor- 
responding departments  of  its  influence,  it  nevertheless 
appears  in  the  latter,  like  the  chemical  force  in  the  same 
circumstances,  to  be  confined  by  the  same  unknown  quantity 
to  a  manifestation  of  iteelC  such  as  it  never  eshibita  in 
inorganic  masses.     While  the  configurations  of  the  inorganic 
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wliich,  in  fact,  it  is  only  to  be  considered  as  the  formal 
expression.  The  results  obtained  through  the  medium  of  the 
senses  are  not  in  the  slightest  degree  more  certain  or  more 
trustworthy  than  those  reached  through  the  medium  of  the 
conscioiisnesa.  They  differ  only  in  the  mode  in  which  they 
are  attained  and  the  objects  to  which  they  are  directed ;  and 
this  difference  again  is  a  necessary  consequence  of  the  limited 
constitution  of  the  human  intellect 

I  have  ventured  to  insist  on  this  topic,  because  I  am 
aware  that  by  some  it  is  considered  as  entirely  foreign  to 
physiological  and  medical  interest,  and  by  others  as  involving 
questions  of  doubtful  propriety  because  admitting  only  of 
metaphysical  discussion.  But  the  reciprocal  influence  of 
mind  and  body  is  admitted  by  all,  as  constituting  an  import- 
ant condition  of  health  and  disease  ;  and  the  investigation  of 
the  laws  of  these  reciprocal  influences  constitutes  depart- 
ments of  inductive  science,  differing  respectively  only  in  the 
character  of  the  medium  through  which  the  facts  are  reached. 
This  is  not  the  question  as  to  whether  the  body  is  only  a 
form  of  the  mind,  or  the  mind  a  product  of  the  body.  It  is 
not  the  question  as  to  whether  the  mind  is  deposited  in  the 
body  at  some  one  or  other  period  of  its  development ;  or 
whether  the  mind  is  first  produced,  and  then  accumulates 
and  arranges  within  its  own  form  the  different  parts  of  ita 
own  habitation,  and  regulates  and  controls  them  during  life. 
These  are  questions  important  in  the  history  of  philosophy, 
and  involving  metaphysical  discussion  properly  so  called. 
But  they  are  questions  that  have  no  immediate  bearing  on 
our  topic,  which  involves  an  extended  series  of  facts  inti- 
mately connected  with  the  wellbeing  of  humanity. 

Every  decided  advance  in  science  or  philosophy  is  coin- 
cident with  the  ingress  of  clearer  conceptions  of  the  object 
to  be  attained,  and  the  mode  of  attaining  it.  In  physiology, 
therefore,  we  see  at  present  that  although  the  steady  and 
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unprejudiced  application  of  the  precise  methods  of  chemical 
and  physical  research  to  the  investigation  of  the  organic 
structures  and  actions  has  shown  that  the  influence  of 
chemical  and  physical  force  extends  far  beyond  the  limits 
formerly  assigned  to  them  in  the  living  economy,  nevertheless 
this  has  in  no  degree  affected  the  evidence  of  a  co-existing 
non-chemical  and  non-physical  element  in  organisation.  In  pro- 
portion as  the  test-glass,  the  galvanometer,  and  the  kymograph 
have  dragged  into  view  the  purely  material  character  of  the 
forces  in  action  in  the  living  organism,  so  much  the  more 
clearly  and  strikingly  do  the  organic  characteristics  of  the 
chemical  constitution  and  of  the  anatomical  configuration 
and  connection  of  the  parts  in  action  stand  forth ;  and  so 
much  the  more  remarkable,  because  in  deeper  contrast,  do 
the  acts  of  consciousness  become. 

The  characteristic  peculiarity  of  chemical  action  in  the 
living  oi^anism  may  be  said  to  consist  in  this — that  certain 
of  its  products  ara  such  as  are  never  met  with  in  inorganic 
matter.  It  would  appear  as  if  the  so-called  chemical  force  in 
the  living  organism  were  under  the  control  of  an  unknown 
quantity,  which,  while  it  confines  that  force  in  the  greater 
part  of  its  functions  to  a  special  form  of  chemical  action, 
does  not  thereby  render  it  less  a  chemical  force  than  when  it 
acts  in  inorganic  matter. 

In  like  manner,  while  the  sp-called  physical  force,  as 
manifested  in  its  domains  of  statics,  dynamics,  hydro- 
dynamics, pneumatics,  optica,  acoustics,  thermatics,  and 
electricity,  presents  itself,  in  the  living  body  of  one  of  the 
higher  animals,  in  its  moat  complex  relations  in  the  cor- 
responding departments  of  its  influence,  it  nevertheless 
appears  in  the  latter,  like  the  chemical  force  in  the  same 
circumstances,  to  be  confined  by  the  same  unknown  quantity 
to  a  manifestation  of  itself^  such  as  it  never  eiihibits  in 
inorganic  masses.     While  the  configurations  of  the  inoi^nic 
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which,  in  fact,  it  is  only  to  be  considered  as  the  formal 
expression-  The  results  obtained  through  the  medium  of  the 
senses  are  not  in  the  slightest  degree  more  certain  or  more 
trustworthy  than  those  reached  through  the  medium  of  the 
consciousness.  They  differ  only  in  the  mode  in  which  they 
are  attained  and  the  objects  to  which  they  are  directed ;  and 
this  difference  again  is  a  necessary  consequence  of  the  limited 
constitution  of  the  human  intellect. 

I  have  ventured  to  insist  on  this  topic,  because  I  am 
aware  that  by  some  it  ia  considered  as  entirely  foreign  to 
physiological  and  medical  interest,  and  by  others  as  involving 
questions  of  doubtful  propriety  because  admitting  only  of 
metaphysical  discussion.  But  the  reciprocal  influence  of 
mind  and  body  ia  admitted  by  all,  as  constituting  an  imports 
ant  condition  of  health  and  disease  ;  and  the  investigation  of 
the  laws  of  these  reciprocal  influences  constitutes  depart- 
ments of  inductive  science,  differing  respectively  only  in  the 
character  of  the  medium  through  which  the  facts  are  reached. 
This  is  not  the  question  as  to  whether  the  body  is  only  a 
form  of  the  mind,  or  the  mind  a  product  of  the  body.  It  is 
not  the  question  as  to  whether  the  mind  is  deposited  in  the 
body  at  some  one  or  other  period  of  its  development ;  or 
whether  the  mind  is  first  produced,  and  then  accumulates 
and  arranges  within  its  own  form  the  different  parte  of  its 
own  habitation,  and  regulates  and  controls  them  during  lif& 
These  are  questions  important  in  the  liistory  of  philosophy, 
and  involving  metaphysical  discussion  properly  so  called. 
But  they  are  questions  that  liave  no  immediate  bearing  on 
our  topic,  which  involves  an  extended  series  of  facta  inti- 
mately connected  with  the  wellbeing  of  humanity. 

Eveiy  decided  advance  in  science  or  philosophy  is  coin- 
cident with  the  ingress  of  clearer  conceptions  of  the  object 
to  be  attained,  and  the  moile  of  attaining  it.  In  physiology, 
therefor^  w©  see  at  present  that  although  the  steady  t 


TUE   PRESENT  ASPECT   OF  MEDICINE. 


347 


iinprejudiced  application  of  the  precise  methoda  of  chemical 
and  physical  research  to  the  investigation  of  the  organic 
etiiictures  and  actions  has  shown  that  the  influence  of 
chemical  and  physical  force  extends  far  beyond  the  limits 
formerly  assigned  to  them  in  the  living  economy,  nevertheless 
this  has  in  no  degree  affected  the  evidence  of  a  co-exiatiiig 
non-chemical  and  non-physical  element  in  organisation.  In  pro- 
portion as  the  test-glass,  the  galvanometer,  and  the  kymograph 
have  dragged  into  view  the  purely  material  character  of  the 
forces  in  action  in  the  living  organism,  so  much  the  more 
clearly  and  strikingly  do  the  organic  characteristics  of  the 
chemical  constitution  and  of  the  anatomical  configuration 
and  connection  of  the  parts  in  action  stand  forth  ;  and  so 
much  the  more  remarkable,  because  in  deeper  contrast,  do 
the  acts  of  consciousness  become. 

The  characteristic  peculiarity  of  chemical  action  in  the 
living  organism  may  be  said  to  consist  in  this — that  certain 
of  its  products  ara  such  as  are  never  met  with  in  inorganic 
matter.  It  would  appear  as  if  the  so-called  chemical  force  in 
the  living  oi^nisni  were  under  the  control  of  an  unknown 
quantity,  which,  while  it  confines  that  force  in  the  greater 
part  of  its  functions  to  a  special  form  of  chemical  action, 
does  not  thereby  render  it  less  a  chemical  force  than  when  it 
acts  in  inorganic  matter. 

In  hke  manner,  while  the  so-called  physical  force,  as 
manifested  in  its  domains  of  statics,  dynamics,  hydro- 
dynamics, pneumatics,  optics,  acoustics,  thermaties,  and 
electricity,  presents  itself,  in  the  living  body  of  one  of  the 
higher  animals,  in  its  most  complex  relations  in  the  ( 
responding  departments  of  its  influence,  it  net 
appears  in  the  latter,  like  the  chemical  force  in  tl»  a 
circumstances,  to  be  conflned  by  the  same  nnknnra^iia 
to  a  manifestation  of  itself  such  as  it  nenr  oU^ 
inorganic  masses.     While  the  configtuatioai  of  tte  i 
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maasea  in  nature  are  referable  to  various  modifications  of  the 
polyliedroa  and  of  the  sphere,  the  configurations  of  the 
masses,  and  parts  of  vegetables  and  of  animals,  involve  the 
complex  relationa  of  curves  of  double  curvature.  Without 
doubt  that  force,  in  vii-tue  of  which  the  shell  of  the  nautilus 
derives  its  form,  tlje  cartilage  of  a  human  joint  its  curvature, 
and  the  movements  of  the  human  limbs  their  helical 
character,  is  purely  physical,  and  of  the  same  nature  aa  that 
force  in  virtue  of  which  the  planets  possess  their  individual 
forms,  and  revolve  in  their  prescribed  periods  and  cun-es. 
But  while  the  heavenly  bodies  present  merely  the  configura- 
tion of  spheroids,  ond  have  their  paths  confined  to  bare 
sections,  the  configurations  of  the  masses  and  parts  of  the 
animal  body,  as  well  aa  their  movements,  are,  in  presence  of 
the  unknown  quantity,  involved,  moulded,  and  curved 
according  to  the  law  of  the  logarithmic  spiraL  The  com- 
plexity of  the  statico-dynamical  relations  involved  in  forms 
and  movements  of  this  cliaracter  is  such  that  it  would  almost 
appear  as  if  tlrnt  mass  of  analytic  means,  accumulated  by  the 
industry  of  tlie  mathematician  but  not  yet  made  use  of  by 
the  physicist,  is  laid  up  in  store  for  the  future  anatomist 
and  physiologist ;  and  as  if  the  highest  example  afforded  to 
us  of  the  complex  hut  orderly  and  invariable  exercise  of 
chemical  and  physical  force  is  in  the  construction  and  actions 
of  that  human  body,  in  connection  with  tJiat  conscious 
principle,  also  possessing  its  own  laws,  but  endowed  with  the 
mysterious  privilege  of  free  wilL 

It  may  now  be  asked — To  what  does  all  this  argument 
tend  i  What  bearing  can  it  possibly  have  on  the  practical 
question  as  to  the  future  progress  of  the  art  of  medicine  ?  aa 
to  the  additional  means  to  be  expected  of  alleviating  pain, 
diminishing  disease,  and  lengthening  the  term  of  life  t  I 
shall  not  consider  the  ai^imcnt  out  of  place  if  you  agree 
with  me  in  the  conclusion  to  whicli  it  leoils,  that  we  ought  ti 
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have  in  the  two  domains  of  what  may  be  termed  anatomical 
and  psychological  physiology,  if  invariably  investigated 
through  the  medium  and  by  the  process  peculiar  to  each,  the 
same  confident  expectation  of  advance  in  scientific  tnowledge, 
and  in  the  practical  application  of  that  knowledge,  as  we 
have  in  other  departments  of  inductive  science,  and  in  their 
practical  applications. 

I  at  one  time  intended  to  illustrate  at  greater  length 
some  of  the  more  prominent  and  important  features  in  the 
recent  progress  of  pathology  and  treatment,  and  to  refer  to 
what  has  been  done  in  that  direction  by  members  of  this 
society.  I  feel,  however,  that  an  attempt  to  do  so  at  present 
would  not  only  be  doing  injustice  to  the  subject  itself,  but 
would  occupy  too  much  of  your  tiraa  Eeserviug  to  myself, 
therefore,  the  privilege  of  communicating,  at  our  ordinary 
meetings,  some  of  the  remarks  which  I  had  intended  to 
embody  in  this  address,  permit  me  to  conclude  by  expressing 
a  hope  that,  if  what  I  have  now  delivered  to  you  exhibits  a 
view  too  much  influenced  by  individual  habits  of  thought,  it 
will  be  found  to  present  at  least  the  great  features  of  the 
present  aspect  of  medicine. 


ON   THE  PROGRESS   OF  ASATOMT. 


v.— ON   THE  PROGRESS  OF   ANATOMY* 


Although  thia  is  not  the  first  occasion  on  wbich  I  have  had 
to  commence  an  Anatomical  Courae  in  this  Theatre,  it  is  the 
first  on  which  I  have  been  called  on  to  do  so  in  the  winter 
session  as  Professor  of  Anatomy.  I  will  therefore  direct  your 
attention  very  shortly  to  the  peculiar  circumstances  in  which 
we  are  placed  at  this  time,  when  the  science  is  making  rapid 
progress,  and  when  mnch  is  expected  both  of  you  and  of  me. 
I  do  not  know  how  I  can  do  this  better  than  by  taking  a  brief 
retrospect  of  tho  progress  of  anatomy  during  the  one  hundred 
and  twenty  years  it  has  been  taught  in  this  University,  Short, 
comparatively,  as  the  period  is  which  I  intend  to  review,  it 
would  far  exceed  the  limits  of  an  introductory  discourse  to 
enter  into  details.  I  shall  attain  iny  object  much  better  by 
pointing  out  to  you  the  influences  which  have  affected  the 
progress  of  our  science,  tlie  various  aspects  which  it  has  pre- 
sented at  different  periods,  and  the  comparatively  small  number 
of  men,  who,  among  the  multitude  of  labourers  in  the  same 
field,  must  he  considered  as  the  types  of  the  particular  epoch 
in  which  one  or  more  of  them  appeared. 

When  we  consider  the  progress  which  society  in  general, 
or  any  of  the  arts  or  sciences  have  made,  we  at  once  perceive 
that  that  progress  has  not  been  steady  and  invariable,  but  by 
fits  and  starts,  presenting  periods  of  action  and  of  reaction, 

*  This  lectoro,  introdoctory  to  the  author's  first  Systematic  Course  of 
Lectures  on  Anatomj,  w«a  delivered  at  the  oommenraineiit  of  the  winter 
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epochs  of  rapid  development,  and  of  comparative  repose. 
Each  successive  period  of  advance  differs  both  from  the  one 
which  precedes  and  the  one  which  follows.  It  invariably 
produces  one  or  more  men,  who,  although  apparently  the 
active  agents  in  bringing  about  the  development  of  the  period, 
are  in  fact  only  the  mouthpieces  of  the  many  who  feel  but 
CEinnot  express,  who  almost  lay  hold  of  the  idea,  but  cannot 
fashion  it  into  a  tangible  form.  Thus  it  is  that  almost  every 
great  discovery  haa  been  claimed  by  more  than  one  indi- 
vidual ;  Harvey,  Newton,  and  Charles  Bell  were  not  allowed 
to  enjoy  their  reputations  in  quietness  ;  and  the  astronomers 
of  more  than  one  country  have  been  lately  disputing  for  their 
share  in  the  discovery  of  a  naw  planet.  Each  successive 
epoch,  differing  in  some  esseutial  particulars,  becomes  there- 
fore a  period  of  repose  when  considered  in  relation  to  its 
predecessor.  The  interests  of  the  last  age,  although  no  longer 
presenting  the  same  freshness  and  excitement  which  they  did 
to  our  fathers,  do  yet  settle  down  with  us  into  steady  acknow- 
ledged principles  of  action  usefully  curtailed  of  their  exuber- 
ances ;  only  to  be  the  better  fitted  to  support  and  protect  the 
more  recent  ideas  of  our  own  age.  Thus  do  we  find  at  any  one 
time  two  sets  of  men — those  of  the  old  and  those  of  the  new 
school — pitted  too  often,  I  am  sorry  to  say,  by  most  natural 
prejudices,  against  one  another,  always  viewing  the  same  sub- 
ject from  opposite  points,  and  therefore  declaring  Stoutly  the 
error  of  their  opponents  without  perceiving  their  own ;  never 
seeing  that  the  opinions  of  the  one  side  are  only  the  com- 
plement of  the  opinions  of  the  other,  and  that  the  truth 
must  be  in  a  certain  middle  course,  the  resultant  of  twc 
apparently  opposing  forces.  Thus  it  is,  gentlemen,  that  all 
advance  is  accompanied  by  opposition,  every  society  presents 
two  parties,  progress  is  apparently  the  result  of  ant^onism  ; 
from  which  at  least  we  may  leam  this  useful  lesson — to  listen 
charitably  to  those  who  are  opposed  to  us  in  opinion,  and 
VOL  I.  2  a 
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to  examine  our  opponent's  statements  from  Ms  own  point  of 
view. 

Such  are  a  few  of  the  more  important  principles  by  which 
all  history  is  to  be  studied.  Let  us  examine  by  means  of  them 
the  abort  period  iu  thut  of  our  own  science  which  I  have 
selected  for  consideration  on  this  particular  occasion.  Towards 
the  close  of  the  seventeenth,  and  at  the  beginning,  but  more 
particularly  during  the  second  quarter  of  the  eighteenth  cen- 
tury, our  science  advanced  principally  in  the  direction  of  what 
is  now  called  Descriptive  Anatomy.  Tlii?  period  was  the 
epoch  of  Cowpcr,  of  Cheseldcn,  of  Albinua,  but  found  its 
principal  exponent  in  the  Preuch  anatomist  Winslow,  Witli 
this  mode  of  studying  the  human  body  a  corresponding  change 
in  the  art  of  surgery  was  produced.  The  operations  of  Chesel- 
den  were  not  empirical,  but  were  founded  on  his  anatomical 
knowledge  ;  and  had  I  time,  or  were  it  more  directly  in  the 
line  of  my  subject,  I  would  willingly  point  out  to  you  the 
effect  which  this  more  precise  anatomical  study  had  on  the 
French  and  Dutch  schools  of  surgery  of  the  period  we  are  now 
considering. 

Conspicuous  among  the  great  names  of  tliia  period  is  one 
in  wliich  we  in  this  Tlieatre,  and  connected  with  this  Univer- 
sity, are  more  particularly  interested — I  allude  to  the  first 
Monro. 

After  the  Union,  at  the  beginning  of  the  last  century, 
Edinburgh  had  begun  to  rise  into  a  condition  of  security  and 
prosperity,  which  the  continued  troubles  of  tlie  Scotch  nation 
had  for  so  many  centuries  rendered  impossible.  ITje  Cor- 
poration of  Surgeons  of  that  period — now  tlie  Boyal  College  of 
Surgeons — ever  zealous  in  the  improvement  of  medicine  in 
Edinburgh,  had  the  credit  of  giving  rise  to  the  anatomical 
school  of  Edinhui^h  by  establishing  a  professorship  of  ana- 
tomy to  their  own  body ;  wliich  appointment,  although  from 
circumstances,  almost  nominal,  yet  liad  the  effect  of  bringing 
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about  the  formation  of  an  anatomical  school  in  the  University, 
in  the  succeas  of  which  all  parties  were  equally  zealous,  and 
to  which  Dr.  Monro  was  appointed.  Dr.  Monro  jjossessed 
all  those  qualifications  necessary  for  the  position  in  which  he 
found  himselt  Educated  as  an  anatomist  by  his  father,  who 
was  himself  a  surgeon  and  practitioner,  he  then  dissected 
under  Clieselden  in  London,  and  studied  under  Winslow  and 
Albinua  in  Paris  and  Leyden,  and-  therefore  combined  in 
himself  all  those  peculiarities  which  characterised  the 
anatomical  epoch  in  which  he  lived  and  taught  The 
instructions  and  example  of  Cheselden  and  Boerbaave — the 
latter,  although  better  known  as  a  physician  and  chemist,  yet 
at  the  same  time  a  learned  anatomist— excited  in  Monro 
those  unceasing  efforts  which  he  ever  afterwards  made  to 
improve  the  practice  of  our  profession,  by  the  correspondence 
he  kept  up  with  Ids  numerous  pupils  and  with  other  practi- 
tioners ;  by  tlie  papers  which  he  published  in  the  Edivhurgh 
Medical  Essays,  and  which  led  Haller  to  state,  in  reference  to 
these  essays,  "  Monrous  ihi  erainet ;"  and  by  the  precise 
.  manner  in  which  he  taught  anatomy  to  his  class,  always  with 
a  view  to  the  practice  of  medicina  The  effect  produced  in 
him  by  the  pecidiar  tendency  which  I  have  already  alluded 
to  in  the  prelections  of  Winslow  and  Albinus,  is  evinced  by 
the  description  which  he  published  of  the  bones  and  nerves. 
Both  works  were  speedily  reprinted  in  several  languages,  and 
illustrated  by  engravings.  They  are  both  good  examples  of  the 
accurate  descriptions  pecuKar  to  the  period  ;  and  the  former 
is  still  one  of  the  best  works  I  can  recommend  to  you  in  your 
studies  of  the  human  skeleton. 

By  his  residence  in  Leyden  he  imbibed  his  fondness  for 
making  and  collecting  anatomical  preparations — an  art  which 
was  one  of  the  characteristics  of  the  epoch  which  immediately 
preceded  his  own.  It  took  its  rise  in  Holland.  Swamraer- 
dam,  and  particularly  Ruysch,  invented  and  almost  brought 


it  to  perfection ;  and  Monro  must  Lave  learned  from  Albi 
its  applicalion  to  the  iavestigatioo  of  the  exact  course  of 
human  blood-vessela. 

I  would  willingly,  gentlemen,  had  we  time,  ejilaige  on 
this  part  of  my  aubjt.'ct ;  I  shall  feel,  however,  that  I  have 
said  enough  if  1  have  interested  you  in  the  memory  of  a 
former  member  of  this  University — a  man,  the  truth,  the 
simplicity,  and  earuestuess  of  whose  character  are  so  much  to 
be  adniiretl,  and  who  contributed  so  largely  to  the  advance  of 
our  science  and  profession.  For  I  cannot  couceive  how  any 
one  can  follow  any  pursuit  who  does  not  admire  and  strive 
to  imitate  those  who  have  formerly  excelled  in  it 

About  the  middle  of  the  last  centtiry,  we  enter  upon  a 
period  which  may  be  said  to  terminate  shortly  after  the  be- 
gimiiug  of  the  present.  During  this  period  descriptive  ana- 
tomy continued  to  be  prosecuted,  but,  with  the  exception  of 
the  treatise  of  Sabatier,  no  great  systematic  work  was  pro- 
duced ;  the  attention  which  continued  to  be  devoted  to  it 
rather  evinced  itself  by  the  number  and  value  of  engraved 
illustrations.  To  this  class  belong  the  Icoji.es  Anaiomittt  of- 
Hftller — that  luiivcrsal  gonins,  at  once  poet,  botanist^  anatomist^ 
physiologist,  and  pliysician.  The  'plates  of  Hallcr,  from  tlie 
truth  and  nature  which  they  exhibit,  so  different  from  the 
artificial  stiffness  of  those  of  Albiuus,  or  of  any  former 
illustrator,  with  the  exception  of  those  of  our  own  Cowper  and 
Cheselden,  are  equalled  only  by  the  enormous  learning  which 
he  brought  to  bear  upon  the  subject  Amongst  a  number  of 
other  works  of  the  same  kind,  I  need  only  mention  those  of 
Vicq  d'Azyr,  Saudifort,  and  Caldoni.  This  continued 
cution  of  descriptive  anatomy  was  not,  however,  the  chi 
teristic  feature  of  this  period.  This  second  epoch 
characterised  by  the  rise  and  systematic  establishment  of 
human  physiology,  that  department  of  our  science  wliich  ia 
devoted  to  the  foree  existing  in  the  living  healthy  body, 
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controdistinctioii  to  descriptive  human  anatomy,  wbicli  ti-eata 
only  of  the  material  structure  of  the  frame.  Just  as  we  fountl 
the  descriptive  anatomy  of  the  former  epoch,  although  not 
entirely  origiuatiiig,  yet  syatematised,  in  tlie  work  of  "Winslow, 
80  in  the  period  now  under  consideration  do  we  find  human 
physiology  systematised,  and  to  a  certain  extent  originating, 
in  the  Elcinenta  Phijgiolugia:  Corporis  Humani.  of  Haller.  But 
much  as  Haller  did  for  physiology  by  hia  own  continued  re- 
searches and  his  great  systematic  work,  there  were  other 
labourers  in  the  field,  whose  exertions  have  produced  a  lasting 
influence  on  the  science.  Of  those,  the  second  Monro  and  hia 
colleague  Dr.  Robert  Whytt  are  conspicuous.  They  were  both 
professors  in  tliis  University — the  former  of  anatomy,  in  which 
he  succeeded  hia  father  ;  the  latter  of  the  institutes  of  medi- 
cine. Dr.  Monro  secundics,  by  his  continued  researches  and 
suggestions  in  the  physiology  of  the  nervous  system,  organs 
of  the  senses,  absorbent  vessels,  action  of  muscles,  showed  an 
acutenesa  and  far-sighted  penetration  which  give  his  opinions 
and  observations  a  place  in  all  the  researches  on  these  sub- 
jects in  the  present  day.  Dr.  Whytt,  by  his  views  in  regard 
to  vital  and  involuntary  motions,  and  by  his  cek'brated  contro- 
versy with  Haller,  greatly  influenced  the  physiology  of  the 
period.  During  this  period,  also,  the  labours  of  John  and 
William  Hunter  in  London  added  largely,  and  gave  a  great 
impulse  to  physiology.  William  Hunter,  enthusiastically 
fond  of  practical  anatomy,  physiological  experiments,  and 
anatomical  preparations,  and  devoted  to  teaching  his  favourite 
subject,  a  man  of  refined  taste  and  conciliatory  manners,  great 
as  he  was,  is  not  to  he  considered  as  the  leader  of  his  period. 
He  was  rather  to  be  considered  as  the  head  of  a  school  from 
which  great  men  emanated.  He  was  the  first  to  discover,  and 
in  every  respect  to  understand  and  appreciate  his  brother 
John.  He  educated  Hewson,  he  fostered  and  brought  forward 
■Mathew  Baillie.     He  may,  in  some  measure,  be  considered  as 
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having  given  the  recent  great  impulse  to  all  the  three  depart- 
ments of  our  profession — pathological  medicine  throngli  his 
nephew  IJaillie,  surgery  through  his  brother  John,  and  obste- 
trics by  hia  own  individual  efforts.  Neither  can  John  Hun- 
ter— a  man  who  was  considered  by  most  of  his  professional 
brethren  as  a  dreaming  physiologist  and  a  theorising  surgeon — 
be  looked  upon  as  the  tj-pe  of  this  second  epoch  now  under 
consideration.  He  was  brought  up  in  the  dissecting-room,  at 
the  time  when  descHptive  anatomy  was  chiefly  studied.  He 
was  also  an  ejcperimental  physiologist  throughout  bis  whole 
career.  But  putting  out  of  view  his  surgical  works,  his  writ- 
ings during  his  lifetime  did  not  so  much  promote  the  advance 
of  anatomy  as  of  physiology,  and  great  as  they  were,  do  not, 
considered  merely  in  the  period  when  they  appeared,  occupy 
so  prominent  a  position  as  those  of  Haller.  fiut  to  us  at  the 
present  day,  who  can  read  them  tlirougb  the  knowledge  which 
his  own  labours  have  promoted,  they  possess  a  far  deei>er 
meaning  than  could  be  appreciated  at  the  time.  We  can  now 
perceive  traces  in  all  his  ■writings  of  the  great  work  he  was 
silently  engaged  in,  a  work  understood  at  the  time  only  by  a 
very  few,  and  now  brought  to  light  through  the  invaluable 
exertions  of  Mr.  Clift  and  Professor  Owen,  imder  the  influence 
of  the  College  of  Surgeons  in  London. 

It  has  been  proved  that  he  had  made  and  noted  down,  in 
propositions  of  extraordinary  beauty,  not  the  anatomy  of  man 
alone,  but  that  of  the  whole  organic  world,  arranged  so  as  to 
exhibit  a  knowledge  far  beyond  what  was  dreamt  of  by  any 
of  hia  contemporaries. 

I  have  already  pointed  out  to  you  how  the  accurate 
anatomy  of  Winslow,  Chescldcn,  and  the  first  Monro,  reacted 
on  the  art  of  surgery,  and  it  is  interesting  to  observe  a  corre- 
sponding reaction  in  the  physiological  tendency  of  the  latter 
half  of  the  centurj'.  In  Edinburgh  the  em  of  the  two  Monros 
and  Whvtt  was  also  the  era  of  CuUen  and  Brown,  and  their 
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reBpective  part!zaus,  and  of  the  influence  exercised  through 
them  on  physic  In  London  the  physiology  of  John  Hunter 
influenced  surgery,  and  has  made  a  still  greater  and  nioru 
permanent  impression  on  medicine.  At  the  risk  of  becoming 
obnoxious  to  the  charge  of  nationality,  I  cannot  but  observe 
here  that  the  physiological  bias  of  the  second  Monro,  the  pecu- 
liar character  of  the  views  of  Whytt,  Cullen,  and  Brown,  and 
the  physiological  and  pathological  principles  of  John  Hunter, 
all  fellow-countrymen,  in  accordance  with  that  tendency  to 
abstract  speculation  which  characterised  a  lai^ge  section  of  the 
Scotch  philosophers  of  the  period,  was  destined  to  exercise 
on  Continental  medicine  as  great  an  influence  as  the  Scotch 
school  of  philosophy  and  metaphysics,  which  took  its  rise 
early  in  this  period,  has  exerted  on  those  abroad. 

And  here,  gentlemen,  I  must  recall  your  attention  to  a 
name  which  I  have  already  mentioned  more  than  once,  and 
which  occupies  so  conspicuous  a  place  in  the  anatomical 
records  of  this  period.  Under  his  father,  the  second  Monro 
became  an  accurate  descriptive  anatomist  Attached  at  an 
early  age  to  the  practice  of  Ms  profession,  wliich  he  continued 
to  prosecute  for  the  greater  part  of  his  life,  Le  proceeded  to 
Berlin,  where,  under  the  first  Meckel,  he  pursued  his  favourite 
subject  It  was  under  Meckel  that  he  prepared  his  essay, 
Be  Venis  Lympkaticis  Valvulosis.  Already  imbued  by  his 
father  with  a  love  of  making  anatomical  preparations,  he  pre- 
pared at  Berlin  quicksilver  injections  of  the  tubes  and  lym- 
phatics of  the  testes  and  spermatic  duct,  which  still  exist  in 
onr  museum.  He  ever  afterwanls  retained  his  early  predilec- 
tion for  the  study  of  the  lymphatics,  acquired  great  dexterity 
in  injecting  these  vessels,  and  entered  with  much  keenness 
into  a  controversy  with  the  Hunters  regarding  tlie  priority  of 
their  presumed  discovery  of  the  functions  of  these  vessels,  and 
with  Hewson  regarding  the  lymphatics  of  birds  and  fislies. 

A  few  yeais  after  the   commencement  of    the  present 
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ceiituiy  new  views  opened  up  in  our  science,  and  it  began  to 
be  prosecuted  by  different  individuals,  in  different  directions 
and  with  different  objects.  Just  as  we  found,  iu  passing  from 
the  first  to  the  second  epoch,  that  the  results  of  the  leading 
researches  of  the  former  passed  on  as  tnodifietl  but  acknow- 
ledged principles  of  action  into  the  latter,  so,  in  passing  from 
the  second  to  the  third  epoch,  both  descriptive  anatomy  and 
physiology  continued  to  advance.  The  systems  of  descriptive 
anatomy  published  during  the  present  century  are  very 
numerous — as,  for  example,  the  works  of  Portal,  J.  F,  Meckel, 
Bichat,  Cloquet,  Hildebrandt,  Stimmcring,  and  Blandin  ;  bat 
they  are  all  modelled  on  that  of  Winslow.  The  engraved  illus- 
trations have  also  been  numerous,  and  of  these  the  plates  of 
Walter,  Scarpa,  Weber,  Tiedemann,  and  Barclay,  may  especially 
be  mentioned.  But  the  period  now  under  review,  extending 
to  within  ten  years  of  the  present  date,  is  chiefly  character- 
ised by  the  rise  and  progress  of  three  apparently  distinct 
departments  of  anatomical  science — general  anatomy, 
sut^ical  anatomy,  and  comparative  anatomy.  Not  that  these 
had  not  their  respective  cultivators,  and  made  some  progress, 
iu  former  periods  of  the  history  of  our  science,  hut  it  is  only 
in  the  nineteenth  century  that  they  have  become  aystematised 
and  characteristic 

General  anatomy — by  which  term  we  understand  the  sys- 
tematic structure,  physiological  properties,  and  jathological 
phenomena  met  with  in  the  different  textures  of  which  all 
the  organs  or  parts  of  the  body  are  composed,  each  texture 
considered  by  itself — may  be  traced  as  a  germ  in  the  school  of 
AVilliam  Hunter,  was  almost  expressed  in  the  phj-siology  of 
llaller,  gives  a  complexion  to  the  morbid  anatomy  of  Baillie, 
and  suddenly  appeared  in  its  present  advanced  condition 
through  the  genius  and  works  of  Bichat.  "With  the  works  of 
Bichat  on  physiology  and  general  anatomy  you  must  in  due 
lime  make  youreeives  acquainted  ;  for  until  you  ai-e  thorough! 
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imbned  with  the  spirit  of  these  works,  you  cannot  fully  un- 
derstand the  bearings  of  human  anatomy  on  the  higher  de- 
partments of  medicine.  Beclard,  a  pupil  and  enthusiastic 
admirer  of  Iiia  great  master  Bichat,  produced  an  excellent 
work  on  general  aiiaioniy  in  the  same  spirit,  of  which  there  ia 
an  English  translation  by  Dr.  EJiox.  J.  F.  Meckel  produced 
in  Germany,  where  this  department  of  the  science  had  been 
already  in  advance,  his  General  and  Morbid  Anatomy,  which  is 
also  translated  into  our  language.  It  is  to  general  anatomy 
that  we  owe  the  present  improved  state  of  pathological 
medicine,  and  these  two  subjects  must  ever  advance  hand  in 
hand,  and  should  any  of  you  be  inclined  to  give  ear  to  the 
statement  so  often  made,  that  anatomy  is  necessary  to  the 
surgeon,  but  not  to  the  physician,  recollect  that  the  illustrious 
founder  of  that  general  anatomy  to  which  we  owe  the  pi'esent 
advance  in  physic,  was  a  profound  descriptive  anatomist,  and 
wrote  one  of  the  most  complete  and  elegant  systems  wo 
possess  on  the  subject. 

Surgical  anatomy  may  be  defined  to  he  the  dissection  and 
description  of  the  regions  of  tlie  human  body  in  which  sur- 
gical operations  may  be  performed,  or  injuries  and  surgical 
diseases  may  occur,  in  such  a  manner  as  to  become  acquainted 
with  the  exact  relative  positions  of  all  the  parts, — skin,  fat, 
muscles,  nerves,  and  vessels, — with  a  view  to  diagnosis  and 
operation.  Like  general  anatomy  ita  promotion  may  be  ti'aced 
in  the  works  of  various  authors,  previous  to  the  present 
century ;  but  it  is  only  during  this  ceuturj'  that  it  has  become 
a  subject  of  systematic  study.  It  first  assumed  this  form  in 
the  celebrated  work  of  the  late  Mr.  Allan  Burns,  On  the 
Surgical  Anatomy  of  the  Head  arid  Neck,  and  we  can  only 
regret  that  the  premature  death  of  this  excellent  lecturer, 
8ui;geon,  and  anatomist,  brought  on  by  his  devotion  to  science, 
should  have  deprived  us  of  the  remainder  of  a  work  which,  aa 
far  as  it  goes,  has  not  even  been  approached  by  any  of  his 
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iiumerous  followers.  A  boat  of  writers  on  surgical  anal 
have  since  appeared,  most  of  them  belonging  to  the 
BchooL  Their  writings  are  cliaracterised  by  the  clear  sys- 
tematic arrangement  and  luminous  description  which  are  pecu- 
liar to  the  genius  of  the  French  people  and  languaga  But 
tliia  method  and  completeness  is  at  once  their  peculiarity  and 
their  fault,  they  induce  fatigue  without  proportional  in- 
Btruotion,  and  I  appeal  to  the  experience  of  those  of  you  who 
have  already  acquired  some  knowledge  of  this  department^ 
whether  you  have  derived  the  same  useful  informatiou  from 
the  laboured  works  of  Velpeau  and  Blandin,  as  from  tbe  plain 
common  sense  and  discriminating  accuracy  of  Allan  Bums. 

Since  the  rise  of  surgical  anatomy  a  nuQiber  of  manuals 
have  appeared,  and  been  extensively  used,  being  arranged  not 
systematically,  but  in  the  order  of  dissection.     To  them  your 
attention  will  be  more  particularly  directed  in  the  course 
demonstration  and  in  the  dissecting  room. 

The  department  of  our  science  which  has  been  mist' 
extensively  developed  in  the  period  now  under  consideration, 
is  comparative  anatomy — and  with  this  the  name  of  Cuvier 
will  at  once  suggest  itself  to  you.  Much,  however,  as  I  revere 
that  name,  cmd  fully  as  I  appreciate  the  extent  of  the  dis- 
coveries in  comparative  anatomy  with  which  it  is  associated, 
I  am  bound  to  add  the  expression  of  my  belief  to  that  of  most 
competent  judges,  that  the  French  anatomist  must  yield  to 
John  Hunter,  not  only  the  priority  of  discovery,  but  the 
greater  part  of  what  was  discovered ;  and  even  the  verj* 
arrangement  of  the  system.  But  it  is  not  so  much  for  tljese 
reasons  that  I  would  consider  Mr.  Hunter  as  in  advance  of 
Cuvier.  The  discoveries  of  Cuvier  in  fossil  anatomy  have 
given  an  impulse  to  the  fashionable  science  of  geologj',  and  a 
consequent  brilliancy  to  his  reputation,  incommensurate  with 
the  absolute  difficulty  of  the  researches.  That  Mr.  Hunter 
was  fully  aiive  to  the  importance,  aud  capable  of  ent-ering  iai 
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this  line  of  research,  his  writings  and  collections  fully  testify. 
But  it  was  in  the  application  of  hig  vaat  knowledge  of  com- 
parative anatomy  to  physiology  aud  pathology,  and  the  conse- 
quent advanceroent  of  the  less  briiliaut  but  more  useful 
science  of  medicine,  that  he  so  far  outstripped  his  rivaL 

Eoth  were  alike  well  acquainted  with  the  structure  of  the 
animal  kingdom,  from  the  monads  to  the  monkeys.  This 
knowledge  Cuvier  applied  to  natural  history,  and  expanded  it 
in  zoological  arrangements  and  geological  research.  Hunter, 
again,  was  Cuviers  superior  in  vegetable  anatomy.  He  was 
what  Cuvier  never  professed  to  be — an  accurate  human  anato- 
mist ;  and  he  saw  what  Cuvier  could  not  perceive — the  iden- 
tity of  the  laws  of  healthy  and  morbid  structure  and  function. 
When  the  celebrated  Eudolphi,  himself,  like  Hunter  at  "once 
a  zoologist,  a  comparative  anatomist,  a  human  anatomist,  and 
pathologist,  was  conversiug  on  one  occasion  with  Cuvier  about 
a  certain  pathologico-anatomical  specimen,  the  latter  replied 
— "  Mais  ce  n'est  qu'  accidentel,"  an  expression  which  proves 
how  far  inferior  he  was  to  Hunter  in  his  perceptions  of  the 
bearing  of  his  science. 

Thus,  it  was  his  knowledge  of  pathology  which  gave 
Hunter  his  superiority.  He  employed  his  extended  know- 
ledge of  comparative  anatomy  to  break  down  the  obstacles  in 
the  way  of  advance  of  pathology  and  medicine ;  and  using  the 
power  be  thus  possessed,  he  reversed  the  process,  employujg 
hia  pathological  principles  to  explain  the  healthy  organic 
phenomena  wliich  he  observed  in  the  animal  series. 

Cuvier  could  push  forward  only  in  one  direction.  Hunter 
conld  advance  on  all  sides.  The  one.  conducted  his  labours 
amongst  a  people  ever  ready  and  proud  to  facilitate  the  pro- 
gress of  their  men  of  genius,  and  was  supplied  with  every 
opportunity  of  research  by  a  patron  as  ready  aud  more  able 
to  assist  him  than  Alexander  was  to  promote  the  studies  of 
Aristotle,  Cuvier's  own  prototype  in  natural  science  ;  Hunter, 


362 


ON  THE  PBOGHESS  OF  ANATOMT. 


again,  pursued  liis  subject  in  a  capital  where  success  in  bi 
neas,  rank,  or  property,  are  surer  passports  than  literary  ei 
ence  or  acientific  reputation.  Harassed  by  a  laborious  pracl 
which  alone  supplied  the  means  of  prosecuting  his  reseatcl 
without  the  sympathy  of  the  public,  and  with  few  professioi 
friends,  he  did  all  by  his  own  efforts,  and  left  a  museum 
comparative  anatomy  superior  to  that  of  Cuvier,  and 
Btirgical  reputation  greater  than  any  before  or  since. 

During  this  period  the  progress  in  the  Edinburgh 
tomical  School  partook  of  the  varied  characters  to  which 
have  alluded.     My  own  immediate  predecessor  in  this  chair, 
from  his  early  acquaintance  with  Dr.  Baillie  and  his  school, 
acquired  the  prevailing  taste  for  general  and  morbid  anatomy, 
which  showed  itself  in  his  Morbid  Anatomy  of  the  Stomi 
and  Gullet,  and  of  the  BraiiL     The  former,  especially 
the  learning  and  sound  discriniinatiou  which  it  exhibits, 
become  a  standard  work  in  the  literature  of  our  professt* 
His  intercourse  with  Mr,  Allan  Burns,  and  the  influence 
the  period,  had  early  directed  his  attention  to  various  depart- 
ments of  surgical  anatomy,  as  evinced  by  his  writings  and 
illustrations  of  the  male  pelvis,  hernia,  etc,  and  thus  conduc 
in  no  small  degree  to  develope  the  bold  and  successful  operatic 
surgery  of  the  Edinburgh  School 

I  cannot  conclude  what  I  have  said  regarding  the 
tomical  School  of  this  University,  prior  to  the  period  we 
now  entering  upon,  without  alluding,  more  shortly  than 
could  have  wished,  to  two  names  insejiarably  connected 
its  former  history,  Mr.  Inncs  and  Mr.  Fyfe.  The  former,  w« 
known  as  the  author  of  a  work  on  the  muscles,  was  educated 
as  an  anatomi.st  by  the  second  Monro,  and  long  assisted  him 
in  the  duties  of  tlie  chair.  Mr.  Fyfe  devoted  himself  to  ana- 
tomy, when  advanced  in  life,  and  became,  under  the  same 
master,  one  of  the  most  accomplished  practical  anatomists  of 
his  day.     He  was  not  only  a  most  assiduous  an 
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dissector  of  the  human  body,  but  was  also  well  versed  in 
comparative  anatomy,  as  is  shown  by  his  published  systems 
of  Human  and  Comparative  Anatomy.  His  favourite  employ- 
ment was  injecting,  particularly  the  absorbents,  with  quick- 
silver, in  which  he  rivalled  his  master,  and  whom  he  greatly 
assisted  in  his  researches  on  the  subject,  Mr.  Fyfe  was,  in 
addition,  a  man  of  amiable  and  obliging  disposition,  and  the 
pleasure  wliich  he  took,  when  surrounded  by  a  numerous  band 
of  students,  in  demonstrating  the  parts  he  was  at  work  upon, 
is  still  remembered  by  many  members  of  our  profession  who 
were  students  of  the  University  at  the  time.  He  was  also  a 
man  of  most  laborious  habits,  for  being  equally  dexterous  in 
the  use  of  the  scalpel,  pencil,  and  graver,  be  drew  and  en- 
graved with  his  own  hands  almost  all  the  illustrations  of  hia 
own  and  Dr.  Monro's  woiks. 

I  cannot  leave  the  consideration  of  this  period  in  the  his- 
tory of  the  Anatomical  School  of  Edinburgh,  without  direct- 
ing your  attention  to  another  anatomist  who  exerted  a  great 
influence  on  our  profession  by  his  writings  and  prelections. 
There  are  few  anatomical  teachers  who  have  educated  a 
greater  number  of  members  of  our  profession,  who  exercised 
a  greater  influence  on  their  success  in  life,  or  gained  a  more 
warm  and  permanent  respect  for  Ids  memory,  than  the  late 
Dr.  Barclay.  A  profound  human  anatomist,  in  the  highest 
sense  of  the  term,  he  was  also  well  versed  in  comparative 
anatomy ;  and  although  not  himself  distinguished  by  dex- 
terity, nor  ever  engaged  in  the  practice  of  our  profession, 
nevertheless,  the  honesty  and  sincerity  of  his  character, 
his  enthusiasm  in  the  teaching  of  his  favourite  science,  the 
energy  and  success  with  which  be  encouraged  actual  dissec- 
tion by  the  student,  and  the  extent  to  which  he  promoted  the 
interests  and  assisted  the  talents  of  his  pupils,  rendered  him 
a  most  successful  and  popular  teacher.  Like  eveiy  true 
anatomist,  he  was  fond  of  anatomical  preparations,  and  left  to 
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the  College  of  Surgeons  the  collection  yoa  may  now  see  in 
their  museum.  Numerous  as  were  the  physicians  ami  sur- 
geons who  studied  under  Dr.  Barclay,  ho  had  also  pupils  who 
have  distinguished  themselves  as  comparative  anatomists. 
Professor  Owen,  the  worthy  successor  of  Cuvior  in  the  field  of 
comparative  anatomy  and  palieontology,  and  deeply  deserving 
of  our  regard  for  the  energy  with  wliich  he  has  brought  into 
view  the  hidden  treasures  of  the  museum  of  John  Hunter,  as 
well  as  Dr.  Grant,  of  University  College,  were  both  his  pupils, 
and  doubtless  were  incited  and  encouraged  by  the  kindred 
tastes  and  enthusiasm  of  their  teacher. 

Such  were  the  directions  in  which  anatomy  advanced  dur- 
ing the  first  thirty  years  of  the  present  century.  At  the  ter- 
mination of  this  period  we  enter  on  the  present  times,  which 
are  not  yet  sufficiently  advanced  to  enable  us  to  see  by  what 
character  they  will  ultimately  be  distinguished.  One  feature, 
indeed,  which  had  begun  to  show  itself  in  the  last  period  has 
become  very  prominent  in  the  present. 

Our  science  has  become  cut  up  into  numerous  depart- 
ments, studied  by  different  individuals,  who  in  general  care 
little,  and  know  less,  of  any  department  of  the  subject  but  the 
one  of  their  own  choice.  Miiiler,  Eetzius,  Eschricht,  ITyrtl, 
Henle,  Schwann,  Vrolik,  and  others,  still  grasp  the  science  in 
its  totality,  as  was  done  by  Haller,  Hunter,  and  the  Meckels  ; 
but  in  general  the  title  of  anatomist  in  the  present  day  does 
not  indicate  this  extent  of  knowledge. 

He  may  be  merely  a  comparative  anatomist,  or  only  a 
human  anatomist ;  his  knowledge  may  extend  no  further  than 
the  relation  of  parts  in  surgical  regions,  or  the  general  struc- 
ture of  the  \i3cera ;  or,  still  worse,  his  knowledge  may  consist 
of  that  heterogeneous  kind — facts  grouped  together,  not  by  the 
harmonious  laws  of  nature,  but  by  the  circumstance  of  their 
being  observed  by  means  of  the  microscope.  You  will  at  once 
perceive  that  such  a  one-aided  knowledge  as  this  can  ] 
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no  vivifying  principle.  It  cannot  be  productive.  It  never 
can  be  e£fectually  employed  in  advancing  the  boundaries  of 
the  science,  in  applying  it  legitimately  to  medicine,  or  in 
elucidating  its  tme  principles  to  those  who  are  learning. 
Here,  gentlemen,  lie  the  difficulties  you  will  meet  with  in 
your  anatomical  studies.  It  is  my  duty  to  guide  you  past 
them,  and  to  assist  you  in  acquiring  such  a  general,  accurate, 
and  well-balanced  knowledge  of  the  subject  as  shall  fit  you 
for  the  important  duties  you  are  afterwards  to  undertake.  To 
aee  how  this  is  to  be  done,  let  us  examine  briefly  the  direction 
onr  science  has  taken  during  the  last  ten  or  fifteen  years. 

The  beautiful  observations  of  Harvey  and  Malpighi  on 
the  formation  of  the  cluck  in  ovo,  and  the  remarkable  niicro- 
Hcopic  researches  of  liooke  and  Leeuwenhoeck  on  the  intimate 
structure  of  the  textures  and  minute  parts  of  plants  and  ani- 
mals, much  an  they  excited  attention  at  the  time,  were  almost 
forgotten,  and  the  subject  laid  aside,  principally  on  account  of 
the  impeiiect  glasses  of  the  period.  It  was  one  of  those 
attempts  to  advance  a  science  in  a  direction  for  which  it  was 
not  fully  prepared,  and  belongs  to  a  class  of  events  which  may 
be  traced  as  well  in  the  general  history  of  nations  as  in  the 
progress  of  the  various  departments  of  human  knowledge. 
The  more  precise  application  by  Mr.  Lister  of  the  different 
refracting  powers  of  crown  and  flint  glass,  t«  correct  the 
chromatic  aberration  of  the  compound  microscope,  again 
enabled  anatomists  to  employ  the  instrument.  About  this 
time  Von  Baer  and  Purkinje,  two  German  anatomists,  began 
to  use  the  microscope  extensively — the  former  on  the  tlien 
neglected  researches  of  Harvey  and  Malpighi,  the  latter  on 
those  of  Hooke  and  Leeuwenhoeck. 

Von  Baer,  followed  by  Eathke,  Iluschke,  and  a  number  of 
other  German  anatomists,  speedily  amaasetl  a  series  of  facts 
and  principles,  which  now  form  an  extensive  department  of 
"  the  Anatomy  of  the  gradual  formation  of  the 
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embryos  of  all  animals  and  plants."  The  exclusive  en] 
vation  of  this  department  of  the  subject  has  within  the  tl 
few  years  fortunately  become  amalgamated  with  the  { 
science,  and  has  givea  place  to  a  much  more  general  cultr 
tion  of  an  apparentlj-  more  easy  and  therefore  more  attractive 
pursuit,  originating  in  the  researches  of  Johannes  Miiller,  Henle, 
aud  Schwann,  in  co-operation  with  the  vegetable  anatomists 
— the  intimate  structure  of  the  different  textures  and  fluids,  as 
revealed  by  the  microscope  and  by  chemical  re-agenta  The 
appellation  Histology  has  been  applied  by  the  Germans  to 
this  subject,  and  there  is  no  reason  why  the  term  should  not 
be  transplanted  into  our  British  nomenclature  as  well  as  others 
for  which  our  language  has  not  equivalent  expressions.  But 
I  must  warn  you,  for  there  is  absolute  danger  in  its  use,  against 
the  term  physiological  anatomy  now  becoming  fashionable. 
There  is  nothing,  I  can  assure  you,  genUemeu,  which  has  more 
retarded  science  and  philosophy,  and  the  kindred  subjects  on 
which  human  reason  lias  been  employed,  than  the  introduction 
of  terms  with  conventional  meanings.  Men  come  at  last  to 
defend  the  terms,  aa  if  they  were  the  trutli,  and  to  mistake 
an  artificial  shadow  for  the  substance  required.  The  general 
advance  has  been  retarded  by  partial  and  trifling  skirmishing 
in  the  rear,  instead  of  being  pressed  forward  by  an  actual 
attack  on  the  enemy  itself.  Is  the  intimate  anatomy  of  the 
textures  the  only  department  of  our  science  related  to  physio- 
logy? Is  the  anatomy  of  masses  not  as  strictly  physiological 
as  the  structure  of  atoms  ?  And  is  it  not  at  least  injudicious 
in  those  who  may  be  able  fully  to  appreciate  the  value  of  their 
own  terms  to  run  the  risk  of  leading  others  astray  ? 
And  here,  gentlemen,  I  must  be  allowed  to  ( 
words,  first,  in  explanation  of  an  apparent  harshness  whi 
I  suspect,  may  have  crept  into  my  observations  on  the  pw 
of  anatomy  by  means  of  the  microscope,  partly  t 
agaiust  the  dangers  which  I  dread.     It  would  be  strange  i 
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who  have  derived  both  pleasure  and  instruction  from  the  use 
of  the  microscope,  and  who  have  had  it  lu  my  hands  almost 
daily  since  the  commenceinpiit  of  my  anatomical  studies 
sixteen  years  ago,  should  entertain  or  promote  any  prejudice 
against  that  instrument  It  is  against  the  abuse,  not  the  use, 
of  it  which  I  warn  yoiL  I  beg  of  you  not  to  employ  it,  or 
be  induced  by  any  one  to  do  so,  imtil  you  have  to  a  certain 
extent  mastered  the  details  of  descriptive  human  anatomy. 
That  ia  the  grammar  of  our  science — the  modeller  of  our 
anatomical  ideas.  It  is  by  the  study  of  it  that  we  acquire 
the  habit  of  thinking  as  anatomists,  and  drawing  as  anatomists. 
As  soon  would  the  astronomer  place  the  telescope  in  the  hands 
of  his  pupil,  and  request  him  to  interpret  the  sinuous  lines  by 
which  the  orbits  of  the  planets  are  projected  on  the  apparent 
surface  of  the  hollow  sphere,  before  he  has  acquired  steady 
ideas  of  asti^nomical  forms  and  motions  by  preparatory  studies, 
as  would  the  judicious  teacher  of  anatomy  suggest  the  exami- 
nation of  objects  by  the  microscope  befoi-e  strict  anatondcal 
ideas  of  form  and  relation  had  been  acquired  by  the  study  of 
the  bones,  muscles,  and  blood-vessels.  Tlie  child  at  birth 
does  not,  as  you  are  aware,  see  things  as  they  really  are  in 
space ;  the  full  use  of  his  eyes  he  only  gains  after  a  seiies  of 
instinctive  experiments  made  by  means  of  his  other  senses. 
It  is  thus  that  he  comes  at  last  to  use,  without  conscious 
effort,  organs  which  in  themselves  are  no  mere  physical 
instruments.  Now,  the  telescope  and  the  microscope  are  addi- 
tional eyes,  and  before  they  can  be  aright  employed  on  the 
objects  with  which  the  astronomer  and  anatomist  have  to  do, 
a  supplementary  education  must  be  submitted  to  (an  educa- 
tion tlie  more  irksome  that  the  other  senses  cannot  be  employed 
to  interpret  the  revelations  of  the  new  iuatrumeut)  in  order 
that  the  minute  structures  on  the  one  hand  and  the  heavenly 
bodies  on  the  other  may  bo  correctly  examined,  Tlie  only 
mode  of  procedure  is,  in  the  one  case,  to  form  astronomical  ideas 
VOL.  I.  2  T) 


368  ON  THE  PROGRESS  OF  ANATOMY. 

by  the  study  of  geometry  and  the  result  of  former  research  ;  in 
the  latter,  to  reason  from  the  forms  and  relations  of  the 
anatomy  of  large  masses  to  the  forms  and  relations  indicated 
by  microscopical  appearances. 

You  will  now  be  prepared,  gentlemen,  in  some  measure  to 
comprehend  the  principles  which  I  shall  inculcate  for  your 
guidance.  From  among  the  innumerable  facts  within  our 
reach  I  shall  select  and  group  together  those  which  best  illus- 
trate the  grand  laws  of  the  science,  and  which,  in  the  hands 
of  modem  anatomists,  have  afforded  such  brilliant  results. 
In  this  manner,  I  trust  I  shall  be  enabled  to  accomplish  what 
I  have  long  felt  to  be  necessary  in  the  present  day,  and 
especially  in  this  country — a  course  of  anatomical  instruction, 
in  which,  without  losing  sight  for  one  moment  of  the  para- 
mount importance  of  human  anatomy,  the  laws  of  organic 
structure  shall  be  evolved,  so  as  to  afford,  as  completely  as 
possible,  a  view  of  that  wide  range  of  anatomical  knowledge 
which  is  so  essential  to  the  advancement  of  scientific  medicine. 
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VI.— ON  THE  ANATOMT  OF  AMPHIOXUS 
LANCEOLATUS.*— PUTE  I.  11. 


The  genus  Ampkioxiis  was  instituted  by  Mr.  TarreU  for  the 
reception  of  a  singular  little  animal  wliicli  he  received  from  Mr. 
Couch.  The  characters  of  this  genus,  as  given  in  the  History 
of  British  rishes,-t"  are, "  body  compressed,  the  sui'face  without 
scales,  both  ends  pointed,  a  single  dorsal  fin  extending  the 
whole  length  of  the  back  ;  no  pectoral,  ventral,  anal,  or 
caudal  fins ;  mouth  on  the  under  part  of  the  head,  narrow, 
elongated,  each  lateral  margin  furnished  with  a  row  of  slender 
filaments," 

My  atteuliou  was  particularly  directed  to  Mr.  Yarrell'a 
description  of  the  Lancelet,  by  an  announcement  by  my  friend 
Mr.  Forbes,  at  the  Newcastle  Meeting  of  the  British  Associa- 
tion, of  the  capture  of  two  specimens  on  the  Manx  coast. 
With  hia  characteristic  libemlity,  tiiat  gentleman  has  put  these 
two  specimens  into  my  hands,  with  a  request  that  I  would 
employ  them  for  the  purpose  of  drawing  up  a  detailed  account 
of  the  animal. 

Unwilling  to  mutilate  both,  I  have  confined  my  dissections 
to  one  of  the  individuals,  and  have  been  fortunate  enough  to 
detect  its  leading  anatomical  peculiarities,  to  verify  most  of 
the  observations  of  the  anatomists  who  have  preceded  me  in 

•  Bead  Ix-fore  the  Koyal  Sonio^  of  Edinburgh  Muy  3,  18*1. 
+  VwrcU's  History  of  Briliak  FU/im,  ioL  ii.  page  JGS. 
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the  investigation,  and  to  correct  what  appeared  to  me  to  bal 
been  errors  in  their  observations.     To  complete  the  hi; 
the  Lancelet,  however,  an  examination  of  it  when  ii 
sea-water  must  be  undertaken.     In  this  way  only,  can 
points  in  its  structuvo  and  actions  be  explainetl,  and  light 
thrown  on  the  economy  of  one  of  the  most  anomalous  of 
vcrtebratcd  animals. 

The  first  notice  which  we  have  of  the  Lancelet 
Spicilegia  Zoologica  of  Pallas,*  who  received  his  specii 
from  the  coast  of  Cornwall.  Although  he  observed 
ichthyic  characters,  he  allowed  himself  to  be  misled  hy 
other  peculiarities,  and  particulai'ly  by  the  membranous  folds  i 
the  abdomen.  He  described  it  well,  but  placed  it  .ir 
genus  Limax,  under  the  designation  Lifntu:  lanceolaim. 

Professor  Jameson  has  directed  my  attention  to  the 
volume  of  Stewart's  Elements  of  Natural  History,\  in  » 
the  Lancelet  is  described  as  a  Limaj:  with  the  specific  di 
lation  lanccolarit.     Mr.  Stewart's  description  is  evidently 
abstract  from  that  of  Pallas,  to  whom  he  refers.     He  had, 
however,  a  right  appreciation  of  the  essential  characters,  as 
he  states  that  the  animal  is  "  hardly  a  Limax." 

It  is  to  Mr.  Yarrell,  liowever,  in  his  most  valuable 
on  British  Fishes,  that  we  are  indebt€d  for  the  first  detai 
account  of  this  animaL     He  recognised  in  his  solitary  speci 
the  Limax  laiieeolaius  of  Pallas,     In  his  description,  -which 
in  other  respects  most  correct,  he  has  omitted  the  lati 
membranous  folds  of  the  abdomen,  so  well   obser\'ed   and 
embodied  in  the  description  of  Pallas.     Mr.  Yarrell  observed 
the  vertebral  column,  the  ichthyic  lateral  muscles,  dorsal 
intestines,  and  ovaries,  and  transferred  the  animal,  therefc 
to  the  Vertebrata     He  placed  it  in  the  family  Petromyzii 
near  the  cyclostomous  fishes,  as  he  considered  the 

'  Pallnn,  fpic.  Zool.  x.  p,  10,  t.  i.  Fig.  11. 
t  Stewart's  EUin'nls  of  NalumI  Hittoiy,  2d  «l.  vol,  i,  p.  BSfi, 
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mouth,  the  armed  lingual  Ijono,  tlio  absence  of  eyes,  and  the 
want  of  pectoral  and  ventral  fins,  to  be  structural  cliaracters 
sufiGeient  to  connect  it  with  the  Lamprey  and  Myxiue.  For 
its  reception  he  constituted  a  new  genus,  Ainphioxus,  and 
described  the  species  under  the  designation  laivceolatiis,  lookiny 
upon  it  as  the  lowest  in  organisation  in  the  class  of  fishes.* 

Mr.  Couch,  the  indefatigable  ichthyologist  of  Tolperro, 
who  supplied  Jlr.  YarreU  with  his  specimen,  published  in  the 
Magazine  of  Natural  History,  July  1838,  a  short  paper,  in 
which  he  gave  some  additional  details  of  stnicture  observed 
before  the  animal  had  been  immersed  in  spirits.  He  con- 
sidered it  to  be  a  fish  with  sixty  vertebraa.  Ho  observed  the 
anal  fin,  which  had  escaped  Mr.  Yarrell  in  the  preserved 
specimen  ;  he  also  described  what  he  considered  an  anomalous 
kind  of  fia  rays,  in  the  form  of  transverse  bows  or  arches,  the 
curve  forming  the  support  of  the  fin,  the  pillars  probably  resting 
on  transverse  spinous  processes  of  the  vertebrse.  He  observed 
that  these  peculiar  rays  did  not  extend  to  the  caudal  portion  of 
either  tlje  dorsal  or  anal  fins.  In  his  second  specimen,  on 
whicJi  the  observations  of  stnicture  were  made,  he  could  detect 
none  of  the  ova  which  were  so  conspicuous  in  the  first. 

I  was  not  aware  till  I  had  almost  finished  my  examination 
of  the  Lancelet,  that  anything  further  had  been  published  on 
the  subject.  A  few.  weeks  ago,  however,  I  observed  in  the 
proceedings  of  the  Berlin  Academy  for  1839,  an  abstract  of 
a  paper  on  Amphioxus  lanceolatus  by  Professor  Miiller. 
From  this  abstract  it  appears  that  Professor  Ketzius  of  Stock- 
holm has  written  a  short  memoir  on  the  subject,  in  which  he 
has  announced  the  fact,  observed  by  himself  and  Professor 
Sandevall,  tliat  the  chorda  dorsalia  does  not  pass  into  a 
,  but  terminates  at   a  point  behind  it.      Pmfessor 


'  Yarrell'ii  BHtiA  Fiiha,  Im.  oit. 

t  Berichl  iiber  die  lur  Bckann  tinachung  g««ign«teQ  VerliauiUiuigeii  ilcr 
Konigl.  Preuaa.  Akadetuie  da  WtsBeiucliaTltii  zn  Beittn.     Nov.  1836,  p.  167. 
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Betziua  describes  the  spinal  marrow  as  terminating  consiili 
ably  behind  the  anterior  extremity  of  the  chorda  dorsalisy  iiir 
a  brain  exhibiting  scarcely  any  dilatatioa  He  perceived  a 
dark  point  which  he  supposed  might  be  the  rudiment  of  au 
eye,  but  he  could  observe  no  cerebral  ner\'ea  He  : 
numerous  ribs,  but  no  branchial  clefts,  and  described  a  lai 
opening  at  the  posterior  extremity  of  the  gill-cavity,  n'hicll 
lie  supposed  to  be  a  branchial  opening  similar  to  those  iati 
the  myxine. 

Miiller's  own  obser\'atJons  were  made  u^wn  Mr.  Tarrellld 
specimen,  and  also  upon  two  sent  to  him  by  Eetzius. 
verified  Eetzius's  and  Sandevall's  account  of  the  choida  dors 
on  the  sheath  of  which  he  perceived  circular  fibres, 
oral  filaments  he  described  as  consiatiug  of  central  and  tegr 
mentary  portions.  The  black  spot  or  rudiment  of  an  eye  1 
could  not  detect.  Ho  observed  the  genera!  structure  of  i 
branchial  cavity,  ribs,  and  vessels,  but  did  not  dctermim 
the  existence  of  the  branchial  aperture  described  by  Itetzin) 
He  states  that  the  intestine  terminates  anteriorly  in  a  cul-d 
sac,  a  little  behind  which  the  branchial  cavity  opens  into  ) 
on  the  left  side.  He  supposed  that  some  glandular  streaks  a 
tlie  wall  of  the  cul-de-sac  of  the  intestine  represented  i 
liver,  and  considered  a  row  of  glandular  masses  on  each  sidi 
consisting  of  cells  containing  dusky  oval  bodies  aa  the  ovaries 
After  some  remarks  on  the  structure  of  the  muscles  and  aki 
of  the  Lancclet,  Professor  Miiller  states  the  necessity  J 
further  observations  to  ascertain  the  details  of  its  stnicture. 

The  only  specimens  of  the  Lancelet,  then,  which  hairt 
been  examined  are  PalWs  specimen,  Mr.  Couch's  two  spec 
mens,  one  of  which  is  in  the  possession  of  Mr.  Yartell,  1 
specimens  examined  by  Retzius,  Sandevall,  and  Muller,  a 
the  two  in  my  own  collection.  Two  specimens,  I  bdiovi 
exist  in  the  Museum  of  the  Zoological  Society  of  London,' 

•  Ulaym-ne  of  Xaliwtl  /tisl«r;i,  July  1S38. 
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Having  now  stated  what  has  ali-eady  been  done  in  the 
anatomy  of  tliis  remarkable  animal,  I  shall  proceed  to  de- 
scribe in  detail  the  structure  of  the  specimen  I  have  depicted, 
reserving  for  the  concluding  part  any  general  obaer%-ations 
I  may  have  to  make  on  its  structure  aiid  zoological  cha- 
racter. 

The  dimensions  and  weight  of  the  specimen  of  Amphioxus 
which  has  aflbrded  the  materials  for  this  paper,  are,  length  two 
inches ;  depth,  a  little  before  the  middle,  two  linus ;  weight  eight 
grains.  The  other  specimen  in  my  posaeasion  la  half-an- 
inch  shorter,  and  not  so  favourable  for  examination.  They 
were  dredged  up  hy  Mr,  Forbea  from  a  sandbank,  in  deep 
water,  on  the  east  coast  of  the  Isle  of  Man,  were  extremely 
active,  and  resembled,  on  superficial  inspection,  small  sand- 
eels.  On  each  side  of  the  abdomen  are  two  longitudinal 
membranous  folds,  and  behind  them  an  anal  fin,  omitted  in 
Mr.  Yan-ell's  description.  The  folds  commence,  minute,  on 
each  side  of  the  hyoid  apparatus,  pass  back  on  the  sides  of 
the  abdomen,  increasing  in  breadth  till  they  are  as  broad  aa 
one-fifth  of  the  depth  of  tlie  animal ;  they  then  diminiab  and 
terminate  at  the  point  where  the  laterid  muscles  approach  on 
each  side  of  the  intestine,  that  is,  at  tlie  junction  of  the 
middle  and  posterior  thirds  of  the  animal. 

Tlie  anal  fiu  is  a  fold  of  integument,  which,  commencing 
at  the  point  where  the  abdominal  folds  terminate,  is  con- 
•  tinued  to  the  anus,  where  it  is  interrupted,  but  reappearing 
behind  it,  and  becoming  broader,  passes  on  to  be  continuous 
with  the  doi-sal  fin  at  the  extremity  of  the  tad.  The  existence 
of  a  median  fin  in  front  of  the  anus  is,  aa  has  been  observed 
by  Mliller,  very  remarkable ;  but  it  is  in  exact  accordance 
with  a  fact  mentioned  to  me  by  Professor  Agassiz,  that  in 
certain  fresh-water  fishes,  the  development  of  which  ho  had 
watched,  a  fin  of  this  kind,  with  rays,  exists  for  a  short  ptriod 
of  their  embryonic  existence,  and  then  disappeara 


37S         ON  TilK  ANATUMV  UF  AMPUIOXUS  LANCEOLATUS, 


yervo'cs  fjj/skm. 

The  spinal  cord  ia  situated  on  the  upper  surface  of  th« 
cborda  dorsnlia,  enclosed  in  the  canal  formed  in  the  mamior 
above  described.  ^Vben  the  whole  length  of  this  canal  is 
displayed  by  removing  the  muscles,  and  then  carefully  opened, 
the  spinal  cord  ia  seen  lying  in  the  interior,  with  nerves 
jjassing  out  from  it  on  each  side.  It  stretches  along  the 
whole  length  of  the  spine,  is  acuminated  at  both  ends,  and 
exhibits  not  the  slightest  trace  of  cerebral  development  In 
its  middle  third,  where  it  is  most  developed,  it  has  the  form 
of  a  ribbon,  the  thickness  of  which  is  about  one-fourth  or 
one-fifth  of  its  breadth ;  and  along  this  portion,  also,  it  presenta 
on  its  upper  surface  a  broad,  but  shallow  groove.  The  other 
two-thirds  of  the  corI  are  not  so  flat,  and  are  not  grooved 
above,  are  smaller  than  the  middle  tliiril,  and  taper  gradually ; 
the  one  towards  the  anterior,  the  other  towaiils  the  posterior 
extremity  of  the  vertebral  column.  A  streak  of  black  pigment 
runs  along  the  middle  of  the  upper  surface  of  the  cord.  It  is 
situated  in  the  groove  already  described,  and  is  in  greater 
abundance  anteriorly  and  posteriorly,  where  the  ner\-es  jiass 
off  at  shorter  intervals,  than  at  the  middle  or  broadest  jiart  of 
the  organ.  From  fifty-five  to  sixty  nerves  pass  ofF  from  each 
side  of  the  cord  ;  but,  as  tlie  anterior  and  posterior  vert^hnu 
are  very  minute,  and  run  into  one  another,  and  as  the  spinal 
cord  itself  almost  disappears  at  the  two  extremities,  it  is  im- 
possible to  ascertain  the  exact  number,  either  of  vorlebne  or 
of  spinal  nerves.  These  nerves  are  not  coimected  to  the 
spinal  marrow  by  double  roots,  but  are  inserted  at  once 
its  edges  in  the  form  of  simple  cords. 

The  nerves  pass  out  of  the  intervertebral  foramina  of 
membranous  spinal  canal,  divide  into  two  seta  of  braoi 
one  of  which  run  up  betweeu  the  dorsal  miisculai' 
(dorsal  branches)  ;  the  olhur  fveiilr-.il  branchL's)  nm  obli(ji 
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downwards  and  backwards  on  the  snrfaee  of  the  fibro\ia  elieath 
of  the  vertebral  column ;  attach  themsulvea  to  the  antero- 
posterior aspect  of  each  of  the  inferior  muscular  bundles,  and 
may  be  distinctly  traced  beyond  the  extremity  of  eacii  bundle. 
When  an  entire  animal  is  examined  by  transmitted  light,  and 
a  sufficient  magnifying  power,  the  anterior  extremity  of  tlie 
spinal  cord  is  observed,  as  before  mentioned,  to  terminate  in  a 
minute  filament  above  the  anterior  extremity  of  the  vertebral 
column.  The  first  pair  of  nerves  is  excessively  minute,  and 
passes  into  the  membranous  parts  at  the  anterior  superior 
angle  of  the  mouth.  The  second  pair  is  considerably  larger, 
and,  like  the  first  pair,  passes  out  of  the  canal  in  front  of  the 
anterior  muscular  bundle.  The  second  pair  immediately  sends 
a  considerable  branch  (corresponding  to  the  dorsal  branches 
of  the  other  nerves)  upwards  and  backwards,  along  the  anterior 
edge  of  the  first  dorsal  muscular  bundle.  This  branch  joins 
the  dorsal  branch  of  the  third  pair,  and,  passing  on,  joins  a 
considerable  number  of  these  in  siiccession,  and  at  last  becomes 
too  minnte  to  be  traced  farther.  After  sending  off  ttds  dorsal 
branch,  the  second  pair  passes  downwards,  and  backwards  on 
each  side  above  the  hyoid  apparatus  and  joins  all  the  ventral 
branches  of  the  other  spinal  nerves  in  succession,  as  its  dorsal 
branch  did  along  the  back.  This  ventral  branch  of  the  second 
pair  i8  very  conspicuous,  and  may  be  easily  traced  along  the 
line  foi-med  by  the  iuforior  extremities  of  the  ventral  divisions 
of  the  muscular  bundles,  the  ventral  branches  of  the  other 
nerves  joining  it  at  acute  angles  between  each  bundle.  It 
may  be  traced  beyoud  the  anus,  but  is  lost  sight  of  near  the 
extremity  of  the  tail  Twigs  undoubtedly  pass  from  the 
spinal  and  lateral  nerves  towards  the  abdominal  surface  of  the 
body,  but,  on  account  of  their  minuteness,  and  the  difficulty 
of  detecting  them  in  detached  portions  of  the  abdominal 
membrane,  they  could  not  be  satisfactorily  seen. 

Wlien  a  jiortion  of  the  spinal  eortl  is  examined  under  a 
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sufficient  magnifying  power,  it  is  seen  to  bo  composed  entirely 
of  nucleated  cells,  very  loosely  attached  to  one  another,  Lut 
enclosed  in  an  excessively  delicate  covering  of  pia  mater.  The 
cells  are  not  arranged  in  any  definite  direction,  except  in  the 
middle  third  of  the  cord,  where  they  assume  a  longitudinal 
linear  direction,  hut  without  altering  their  primitive  spherical 
form.  The  black  pigment,  formeriy  mentioned  as  existing 
more  particularly  on  the  upper  surface  and  groove,  is  observed 
to  be  more  abundant  opposite  the  origin  of  the  nerves  ;  anil, 
as  it  is  regulariy  arranged  in  this  manner  in  dark  masses  along 
the  anterior  and  posterior  thirds  of  the  cord,  tlie  organ  in  these 
places,  on  superticial  inspection,  resembles  much  the  abdominal 
gangUonic  cord  of  an  annulose  animal.  Along  the  middlo 
third  the  pigment  is  not  ao  regular,  but  appears  in  spots  at 
short  intervals.  Wlien  any  portion  of  the  cord,  however,  is 
slightly  compressed,  and  microscopically  examined,  it  becomes 
evident  that  there  is,  along  the  groove  and  mesial  line  of  its 
upper  surface,  a  band,  consisting  of  cells  of  a  laiger  aize  than 
those  composing  the  rest  of  the  organ.  Some  of  these  cells 
only  are  filled  with  black  pigment,  but  all  of  them  contain  a 
fluid  of  a  brown  tint,  which  renders  the  tract  of  large  cells 
distinctly  visible.  When  the  compression  is  inci-eased  the 
cells  burst ;  and  the  fluid  which  flows  from  the  central  tmct 
is  seen  to  contain  jet  black  granules,  which  may  be  detected 
as  they  escape  from  the  cells. 

The  nerves  consist  of  primitive  fibres,  of  a  cylindrical 
shape,  with  faint  longitudinal  striie.  The  primitive  fibres  of 
a  trunk  pa.s3  off  into  a  branch,  in  the  iLsual  way,  without 
dividing ;  and,  where  the  trunks  join  the  -spinal  cord,  the 
prunitive  fibres  are  seen  to  approach  close  to  it,  but  withont 
passing  into  it  The  greater  part  of  the  slightly  protuberant 
origin  consisting  of  the  nucleated  cells  of  the  cord,  with  a  fi'w 
pigment  cells  interspersed,  the  exact  mode  of  termination  of 
the  central  extremities  of  the  primitive  nervous  fibrt-a  could 
not  ho  detected. 
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M vascular  System. 

This  system  is  highly  symmetrical,  consisting  of  a  serica 
of  ktemi  muscular  buniilea,  corresponding  in  number,  Bize, 
and  position,  to  the  vertebra  of  tlie  "  chorda  dorsalia"  These 
bundles  have  a  general  resemblance  to  the  division  of  the 
lateral  muscles  of  the  higher  fishea  Each  bundle  consists  of 
a  dorsal  and  ventral  portion.  The  dorsal  passes  from  the 
lateral  line,  on  a  level  with  the  vertebral  column,  backwards 
and  upwards  ;  the  ventral  passes  from  the  same  level,  down- 
wards and  backwards.  The  inferior  bundle  is  the  longest ; 
and  both  of  them  have  a  somewhat  conical  shape,  and  are 
attached  to  the  spinal  column  and  skin  by  the  aponeurotic 
septa  formerly  described.  The  fibres  of  these  muscles  pass 
respectively  from  before,  obliquely  upwards  and  downwards 
almost,  but  not  completely,  in  the  direction  of  the  muscular 
bundle,  along  that  portion  of  the  trunk  occupied  by  the 
branchial  portion  of  the  intestinal  tube.  The  ventral  bundles 
pass  half-way  over  the  dilated  cavity,  and  terminate  in  blunted 
estremities,  which  are  attached  to  the  skin,  and  to  the  walls 
of  the  branchial  compartment,  so  as  to  dilate  it  for  the  recep- 
tion of  sea-water.  Beyond  the  anus  the  ventral  bundles  are 
attached  to  each  side  of  the  fibrous  septum  above  described, 
meeting  below  in  a  shaip  ridge.  Between  the  anus  and  the 
branchial  cavity,  where  these  muscles  inclose  the  digestive 
portion  of  the  infestinal  tube,  they  do  not  meet  completely 
below,  biit  are  connected  by  an  aponenrosis,  which  fonns  a 
strong  tendinous  arcli  at  the  point  in  front,  where  the  muscles 
separate  more  completely.  The  whole  cavity  of  the  tnink,wlueli 
is  occupied  by  the  intestinal  tube,  is  lined  by  a  fine  aponeurotic 
membrane,  which,  about  the  lower  edge  of  the  lateral  muscles, 
becomes  muscular,  and  shuts  in  the  whole  of  the  inferior  part 
of  the  trunk  from  the  mouth  to  the  tendinous  arch  formerly 
deacribcd.      Tiiis   abdominal  muscle   consists  of  two  layers 


382         ON  TQE  ANATOMY  OF  AMPHIOXUS  WNCEOUTL-S. 

— an  external,  apparently  lon{,'itudinal;  an  internal,  trans- 
verse. 

The  only  muscle  in  the  Lancelet  for  performing  a  special 
function  is  a  flat  bundle,  connecting  and  bringing  together  Uie 
two  halves  of  the  hyoid  apparatus,  for  the  piiipoae  of  closing 
the  month. 

Under  the  microscope  the  primitive  fibres  of  the  lateral 
muscles  exliibit  the  usual  transverse  strice,  but  are  not  collected 
into  fasciculi,  constituting  immediately  the  mass  of  the  tissue. 
Transverse  striie  are  not  observable  in  the  fibres  of  the 
abdominal  muscle. 

Intestinal  Systaiu 

This  system  appears  as  a  tube  passing  nearly  in  a  strmght 
line  from  mouth  to  anus.  It  consists  of  two  portions — an 
anterior,  large  and  dilated,  and  appropriated  to  the  respiratory 
function ;  and  a  posterior,  small,  of  pretty  uniform  calibre, 
and  constituting  the  proper  digestive  apparatus.  The  res- 
piratory portion  of  the  canal  will  be  described  aftei-wards  in 
connection  with  the  vascular  system.  The  mode  in  whicli 
the  digestive  communicates  with  the  branchial  department 
of  the  tiibe  could  not  be  satisfactorily  made  out  II 
appeared,  however,  that  the  branchial  cavity,  becoming 
smaller,  ciu-ved  slightly  of  itself  towards  the  left  side, 
and  tlien  proceeded  directly,  and  without  any  change  in  its 
calibre,  to  the  anus.  The  anus  is  in  the  form  of  a  longitudinsl 
slit. 

There  is  not  the  slightest  trace  of  a  liver,  or  of  any  otlier 
assistant  chylopoietic  viscus.  The  gut  was  full  of  a  brown 
granular  matter,  tinged,  probably,  by  a  bilions  secretion  hoia 
the  walls  of  the  bowel. 

Respiratory  System. 
This  system  is  constituted  Iiy  the  anterior  comjiartment  of 
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the  intestinal  tube,  on  the  walla  of  which  a  peculiar  vascular 
arrangement  exists  for  the  aeration  of  the  hlood,  aud  the  com- 
plicated skeleton  superaddetl,  for  the  efficient  performance  of 
that  function. 

In  connection  with  the  respiratory  apparatus,  I  shall,  as 
formerly  proposed,  describe  the  splanchno-skeleton.  This 
division  of  the  osseous  system  coiisists  of  a  hyoid  apparatus 
and  of  a  range  of  branchial  ribs. 

The  hyoid  apparatus  supports  the  mouth,  and  guards  ita 
eutranca  The  mouth  ia  iti  the  form  of  a  longitudinal  slit, 
and  is  bounded  on  each  side  by  the  two  divisions  of  the  hyoid 
apparatus.  Each  of  these  consists  of  seventeen  pieces 
articulated  together.  From  each  of  these  pieces,  except  the 
first,  a  ray  proceeds,  those  at  the  extremities  of  the  two 
divisions  being  shorter  than  those  at  the  centre.  The  anterior 
extremities  of  the  two  divisions,  or  branches  of  the  apparatus, 
meet  at  the  anterior  su^jerior  angle  of  the  mouth  ;  and  the 
two  posterior,  after  curving  forward,  meet  at  the  posterior 
inferior  angla  The  various  pieces  of  which  this  apparatus 
consists  have  the  consbtenco  of  cartilage.  They  are  hollow 
along  the  bases,  and  to  the  points  of  the  rays.  Their  cavities 
appear  t«  be  full  of  a  transparent  fluid  containing  here  and 
there  masses  of  globular  cells,  exactly  similar  to  those  in  the 
interapinous  bones.  This  part  of  the  skeleton  is  covered  by 
the  intfiguments,  and  by  the  membrane  of  the  branchial  cavity. 
A  fringe  of  the  integument  surrounds  the  hyoid  rays,  extending 
a  Uttlo  beyond  their  bases.  This  fringe  must  bo  considered 
as  the  lip  or  margin  of  the  mouth,  the  hyoid  rays,  although 
occasionally  dependent,  belonging  properly  to  the  ca\-ity  of  the 
mouth.  The  rami  of  the  hyoid  are  brought  together,  and  the 
mouth  closed,  by  the  transverse  muscle  formerly  described. 

Immediately  behind  the  hyoid  apparatus  the  branchial 
cavity  commences,  and  continnes  as  a  dilated  tube,  which  at 
last  contracts,  and  becomes  continuous,  as  formerly  described 
TOL.  L  2  C 
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with  the  digestive  portion  of  the  intestine.  The  walla  of  the 
two  anterior  thirds  of  the  branchial  canity  are  strengthened 
on  each  side  by  a  series  of  transparent  cartilaginous,  highly 
elastic,  hair-like  ribs,  which  are  imbedded  in  their  substance. 
The  upper  extremities  of  these  ribs  are  fixed  in  two  streaks  of 
a  tough  white  substance,  which  runs  along  on  each  aide  of  the 
inferior  surface  of  the  cliorda  dorsaha,  on  the  sides  of  the 
inferior  longitudinal  ligament.  The  inferior  extremities  of 
the  ribs  terminate  in  a  more  conipUcated  manner.  Each 
alternate  pair  of  ribs  bifurcates.  The  inferior  branch  of  the 
rib  on  each  side  meets  its  fellow  of  the  opposite  side  at  an 
angle  in  the  median  Hue.  The  superior  branch  curves  up 
also,  and  meets  that  of  the  other  side.  The  non-bifurcated 
ribs  are  shorter,  and  terminate  in  a  line  with  the  bifurcation 
of  the  neighbouring  pairs.  There  results  from  this  arrange- 
ment a  sort  of  skeleton  canal,  the  walls  of  which  are  completed 
by  membrane.  There  are  from  seventy  to  eighty  ribs  on  each 
side.  Their  general  direction  is  from  above  downwards  and 
from  before  backwards,  but  more  perpendicular  than  the 
ventral  bundles  of  the  lateral  muscles,  with  which  they  form 
acute  angles.  Along  the  edges  of  these  ribs  vessels  pass  for 
the  performance  of  the  respiratory  function,  and  the  canal 
above  described  contains  the  branchial  artery  or  heart. 

Vascular  System. 
In  the  canal  which  has  been  described  as  passing  along 
the  inferior  wall  of  the  branchial  compartment  of  the  intestinal 
tube,  a,  vessel  runs.  This  vessel  diminishes  anteriorly  ;  and, 
posteriorly,  it  also  diminishes,  and  is  lost  in  the  direction  of 
the  digestive  tube.  Valves,  if  they  exist,  have  not  been 
detected  in  this  tube.  At  the  extremities  of  each  pair  of 
bifurcated  ribs,  the  abdominal  vessel  just  described  gives  off 
a  primary  bmnch,  which  passes  along  the  edge  of  the  rib, 
sending  secondarj'  branches  at  regular  inteiTals  and  at  right 
angles  to  the  other  primary  branches  on  each  side.     Along 
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the  opposite  aides  of  all  the  ribs  another  set  of  vessels  may  be 
seen,  passing  on  to  the  chorda  dorsalis,  enlarging  ns  they 
advance,  and  sending  off  secondarj'  branches  at  right  angles. 
When  near  the  beads  of  the  ribs,  these  vessels  anastomose  in 
semicircular  loops,  the  canals  of  which  are  of  large  calibre, 
and  the  walls  provided  with  distinct  circular  fibres.  From 
the  angles  between  each  of  these  loops,  and  continuous,  there- 
fore, with  the  primary  branches,  smaller  trunks  pass  on  to 
the  median  line,  and  enter,  opposite  to  their  fellow  at  the 
other  side,  into  a  small  longitudinal  vessel  which  runs  along 
the  whole  length  of  the  chorda  dorsalis,  between  the  heads  of 
the  ribs,  and  on  the  inferior  surface  of  the  inferior  longitudinal 
ligament.  This  vessel  is  the  Aorta,  and  distributes  aiterial 
branches  to  the  various  parta  of  the  body. 

Generative  System. 
This  system  consists  of  a  series  of  somewhat  irregular, 
bean-shaped,  granular  bodies,  situated  each  on  the  inside  of 
the  inferior  extremity  of  the  ventral  portions  of  twenty  or 
thirty  of  the  muscular  bundles  of  tlie  middle  third  of  the 
animal.  These  masses  ore  attached  to  tlie  internal  surface  of 
the  aponeurotic  lining  of  the  abdomen,  on  the  outside  of  the 
branchial  chamber.  No  duct  or  outlet  could  be  detected. 
Each  mass,  under  the  microscope,  displayed  a  congeries  of  cells 
of  various  sizes,  evidently  incipient  ova  or  sperm  cells.  The 
individual  did  not  appear  to  be  in  season. 

Tegumcntary  Systmn. 
The  slvin  is  remarkably  tliio,  but  tough  ;  and  exhibits 
neither  scales,  pigment,  nor  metallic  lustre,  except  at  the  base 
of  the  dorsal  fin,  along  which,  or  the  upper  edge  of  the  inter- 
spinous  bones,  a  silvery  band  of  considerable  strength  passes. 
The  skin,  under  the  microscope,  dis]ilays  minute  parallel 
etriie,  which  occasionally  cross  one  another.  Tlie  beautiful 
iridescent  tints  which  it  exhibits,  both  before  and  after  detach- 
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ntent,  appear  to  be  caused  by  tlicse  striic ;   and  tiie  same 
Btmctore  probably  produces  similar  pbonomeua  in  the  apt 
emasis  which  lines  the  cavity  of  tlie  abdomen. 

COKCLUDIKG  KeMA&CS. 
At  a  vay  early  period  in  the  development  of  every  verie- 
twated  animal,  the  ceiebro-spinal  a:cis  presents  the  appearance 
of  a  white  elongated  streak.  At  the  same  period,  and  in 
accoidance  with  this  simple  condition  of  the  nervous  central 
organ,  the  skeleton  consists  of  a  chonla  dorsalts,  and  very  soon 
aflerwaids,  of  some  of  the  peripheral  elements  of  the  spinal 
colamn.  A  central  organ  of  circalation,  in  the  form  of  a  tube 
on  the  anterior  inferior  aspect  of  the  embr}'0,  invariably  co- 
exists with  the  simplest  forms  of  the  nervous  and  osseous 
systems.  Branchial  clefts  and  a  liver  are  parts  of  the  embryo 
of  the  vertebrated  animal  which  are  never  found  to  accompany 
a  ooebro-spinal  axis  of  the  simplest  form,  or  a  heart  before  it 
becomes  divided  into  compartments. 

Ko  adult  vertebrated  animal  has  hitherto  been  described 
which  at  all  approaches  in  organisation  the  simplicity  of  the 
embtytmic  forms  to  which  allusion  has  just  been  made.  Such 
an  animal,  a  being  perfected  before  the  appearance  of  branchial 
clefts,  might  have  been  conceived  ;  and,  from  the  laws  of 
organic  development,  its  position  in  the  system  might  have 
been  indicatetL  As  Am}>hioxug  makes  a  close  approximation 
to  Uiis  simplicity  of  type,  it  may  be  useful  to  consider  the 
relation  of  its  different  organs  one  to  another. 

One  of  the  most  remarkable  pccnliarities  in  the  Ijuicelet 
is  the  absence  of  the  brain.  Itetzius,  indeed,  describes  the 
spinal  marrow  as  terminating  considerably  behind  the  anterior 
extremity  of  the  chorda  dorsolis,  in  a  brain  which  exhibits 
scarcely  any  lUlatation ;  but  careful  examination  of  the  dis- 
section of  my  own  specimen,  which  I  have  also  submitted  to 
the  inspection  of  Dr.  John  Beid,  and  of  other  competent 
judges,  luta  convinced  me  that  the  spinal  cord,  which  may  be 


ON  THE  ANATOMY  OF  AMPIUOXUS  LANCE0LATU8.  387 

traced  with  the  greatest  ease  to  within  1-lGth  of  an  inch  of 
the  extremity  of  the  chorda  dorsalia,  does  not  dilate  into  a 
brain  at  alL  It  may  be  urged  that  we  ought  to  consider  the 
anterior  half  of  the  middle  tliird  of  the  spinal  marrow,  where 
it  is  most  developed,  to  be  the  brain,  and  all  lliat  portion  of 
the  chorda  dorsalis  which  is  in  connection  with  the  branchial 
cavity,  as  the  craniiim.  That  tliia  does  not  express  the  true 
relation  of  the  parts,  is  evident  from  the  fact,  that  this  poition 
of  the  cord,  to  its  very  extremity,  gives  off  nerves,  which  are 
too  numerous  to  be  considered  as  cerebral,  but  more  especially 
from  the  mode  of  distribution  of  the  first  and  second  pairs, 
which,  in  my  opinion,  proves  the  anterior  pointed  extremity 
to  be  the  representative  of  the  brain  of  the  more  highly 
developed  vcrtebrata.  A  brain  of  euch  simplicity  necessarily 
precludes,  on  anatomical  grounds  alone,  the  existence  of  orgaris 
of  vision  and  of  hearing.  These  special  organs,  developed  in 
.  the  vertebrata  at  least,  in  a  direct  relation  with  the  cephalic 
integuments  and  the  brain,  could  not  exist,  even  in  the  form 
of  appreciable  germs,  in  the  Lancelot.  The  black  spot  which 
Ktttzius  took  for  the  rudiment  of  an  eye  may  probably  have 
been,  what  also  deceived  me  at  first,  a  portion  of  the  black 
mud  which  floats  about  in  the  branchial  cavity,  and  which 
adheres  obstinately  to  the  parts  in  the  neighbourhood  of  the 
oral  filaments.  The  first  pair  of  nerves,  although  verj'  minute, 
in  accordance  with  the  slight  development  of  the  parts  about  ■ 
the  snout,  and  the  want  of  special  organs  of  sense,  might,  from 
their  position  and  relations,  be  considered  as  corresponding  to 
the  trifacial  in  the  higher  vertebrata.  The  second  pair 
appears  to  be  the  vt^s,  not  only  from  its  distribution  as  a 
longitudinal  filament  on  each  side  of  the  body,  as  iu  other 
fishes,  but  also  from  its  relations  to  the  Iiyoid  apparatus  and 
branchial  cavity,  to  which  division  of  oi^ans  the  eighth  pair 
in  fishes  is  specially  devoted.  The  distribution  of  a  branch  of 
this  nerve,  however,  along  the  base  of  the  dorsal  fin,  and  tlie 
course  of  the  posterior  ]iart  of  the  inaui  branch,  would  appear 
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to  sbow  that  this  nerve,  vfaich  I  have  provisionally  de- 
nominated the  Ti^os,  is,  in  &ct,  the  trifacial,  vMch,  in  the 
h^ber  fishes,  is  not  only  distributed  to  all  the  fins,  hut  holds 
exactly  the  same  relations  to  the  doTsal  and  aual  fins,  and  to 
the  spinal  nerves,  as  the  nerve  now  under  consideration  in 
the  Ijuicelet 

The  peculiarities  in  the  structure  of  the  spinal  cord  are 
not  less  remarkable  than  those  of  its  configuratioa.  It  is 
diflknlt  to  undei^taud,  according  to  the  receiveil  opinions  on 
the  subject,  how  a  spinal  cord  destitute  of  primitive  fibres  or 
tnbes,  and  composed  altogether  of  isolated  cells,  arranged  in  a 
■  direction  only  towards  the  middle  of  the  cord,  can 
mit  influences  in  any  given  direction;  and  more  especially 
how  the  tract  of  black  or  grey  matter,  if  it  exercises  any 
peculiar  function  (excito-motary)  couminnicatcs  with  the 
origin  of  the  nerves.  The  ner\-es,  also,  are  remarkable,  origi- 
natiDg  in  single  roots,  and  containing  in  their  composition  oue 
kind  only  of  primitive  fibres  (cylindrical). 

In  reference  to  the  skeleton  of  the  Lancelet,  it  is  evidently 
of  the  simplest  kind.  If  Ave  limit  the  term  skeleton  to  the 
Nenro-Skeleton,  this  animal  possesses  only  the  primitive  form 
of  such  a  skeleton — a  chorxla  dorsalis  without  any  cranial 
enlargemeut,  with  a  dorsal  and  ventral  aeries  of  germs  of 
interspiuous  bones  and  fin  rays — peripheral  elements  of  a 
spinal  column. 

From  a  consideration  of  the  particular  class  of  embryonic 
forms  to  which  this  fish  corresponds,  we  could  not  expect 
either  bone  or  cartilage  in  the  composition  of  its  skeleton. 
Accordingly,  the  skeleton  consists  of  a  series  of  sacs,  assuming 
particular  forms  according  to  thu'ir  several  positions  :  flattened 
in  the  chorda  dorsalis,  cylindrical  in  the  fiu  bones.  These 
sacs  are  easily  derived,  according  to  established  histolc^cal 
laws,  from  the  primitive  nucleate  cells  which  constitute  the 
tissue  of  their  representatives  in  the  entbrjo,  and  ctintain,  in 
their  interior,  cells,  or  the  nuclei  of  cells.     This  view  of  f 
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tiasue  of  tlie  skeleton  of  the  Laticelet  is  based  on  a  law  of 
organisation  which  is  not  iiauaUy  recognised  in  questions  like 
the  present,  viz. — that  adult  organs  representing  emhiyonic 
organs,  are  altered  so  as  to  be  fit  for  the  performance  of  their 
functions,  but  never  so  far  as  to  depart,  either  in  tissue  or 
form,  from  the  type  of  their  corresponding  embiyonic  organs. 
Tlie  arch-shaped  fin  rays,  described  by  Mr.  Couch,  are  merely 
the  dissepiments  between  the  cylindrical  germs  of  the  fin 


The  leading  peculiarity  of  the  Lancelet,  considered  as  a 
representative  of  an  embryonic  form  in  the  adult  series  is  the 
want  of  tnie  gills  or  branchial  arches — the  deficiency  of 
branchial  clefts.  Retzius,  indeed,  describes  an  opening  at  the 
posterior  part  of  the  branchial  cavity,  which  he  compares  to 
the  abdominal  openings  in  the  Myxine ;  hut  as  I  have  been 
unable  to  discover  this  opening  in  my  specimens,  I  agree  with 
Miiller  in  considering  its  existence  as  highly  problematical,  and 
I  shall  proceed  to  demonstrate  tliat,  in  accordance  with  the 
plan  on  which  the  other  organic  systems  of  this  animal  are 
formed,  such  an  opening  into  the  branchial  chamber  could  not 
exist  The  abdominal  openings  in  the  Myxine  are  the  result 
of  the  closure  of  its  numerous  branchial  clefts  by  the  integu- 
ments. They  are  analogous,  in  fact,  to  the  branchial  orifices 
of  the  tadpole,  immediately  before  cessation  of  the  aquatic 
respiration.  The  respiratory  apparatus  of  the  Myxhie,  then, 
although  inferior  in  functional  activity  to  that  of  other  fishes, 
is  actually  referable  to  a  more  elevated  type.  The  Myxine 
possesses  a  brain  in  which  the  central  masses  are  considerably 
evolved,  and  a  nervus  vagus  of  sufficient  development.  The 
brain  of  the  Lancelot,  again,  is  reduced  to  a  mere  filament, 
and  the  existence  of  a  nervus  vagus  appears  to  be  higldy 
problematical.  These  considerations,  and  the  fact  that 
branchial  openings  have  not  been  detected  by  Yan-ell,  Couch, 
Miiller,  or  myself,  must  lead  to  the  conclusion  that  this 
has  either  never  liad  bi'anehial  clefla  at  any  period  of  it.s 
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existence,  or  tliat  if  it  at  any  time  had  them,  they  must  liiiv* 
totally  disappeared.  I  am  inclined  to  believe  tliat  the  fi 
is  the  real  state  of  the  case,  not  only  from  the  views  already 
urged  iu  reference  to  the  other  organs  in  this  animal,  but  also 
from  the  consideration  that  if  these  clefts  had  ever  existed^ 
their  traces  would  liave  remained.  Aa  the  seventy  or  eigh^ 
pairs  of  branchial  ribs  cannot  be  looked  upon  as  tnte  branchiaj 
arches,  and  aa  we  cannot  auppose  that  any  vertebrated  animal 
could  have  so  many  branchial  fissures,  we  are  driven  to  the 
conclusion  that  the  Lancelet  never  had  at  any  period  of  iU 
existence  true  branchial  arches  and  clefts,  and  that  the  ribs  tiav) 
been  developed  for  a  special  purpose — for  a  mode  of  braucMa] 
respiration  hitherto  undescribed  in  tlie  class  of  fishes. 

The  Lancelet  respires  by  receiving  sea-water  into  i 
anterior  compartment  of  its  intestinal  tube — -this  cavity  fld 
kept  dilated  by  the  elasticity  of  the  numerous  iilamentoas  ribi 
and  this  dilatation  may  be  increased  by  the  action  of  t 
superimposed  ventral  bundles  of  the  lateral  muscles.  It  ial 
contracted  by  the  action  of  the  abdominal  mnscla  This  is  a 
mode  of  respiration  similar  to  that  which  prevails  in  the 
tunicated  molluscs.  It  is  interesting  to  observe  that  I 
branchial  membrane  of  the  Lancelet  is  exactly  similar  in  iM 
peculiar  vascularity  (ramifications  at  right  angles)  to  that  whid 
lines  the  branchial  cavity  of  the  molluscs  juat  specified. 

If  the  branchial  membrane  were  examined  in  the  livinjfl 
animal,  it  would  undoubtedly  exhibit  cilia  in  as  great  abundoj 
ance  aa  in  the  branchial  membrane  of  the  (iscidUe,  and  such  a 
ciliary  arrangement  must  constitute  one  of  tlie  active  agenciea, 
not  only  in  renewing  the  supply  of  water  for  respiration,  I 
also  in  conveying  food  to  the  orifice  of  the  digestive  portiol 
of  the  intestinal  tube.  Aa  in  the  ascldioi,  the  entrance  of  t 
intcstino-respiratory  canal  is  guarded  by  filaments,  Tlie 
hyoid  filaments  of  the  Lancelet  performing  the  same  office  a 
tlie  filaments  at  the  oral  on'fice  of  the  ascidiir,  acting  as  a 
sieve  iu  pveveiiliui;  (lie  I'Jitrauue  of  fort'lyn  bodies,  or  of  fuod,^ 
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whicli   it   Iiaa   neither  jaws   to   corauiinute,  nor  powers  of 
stomaclt  to  digest 

The  branchial  ribs  I  do  not  consider  as  parts  of  the  neuro- 
akeleton,  as  they  bifurcate  to  enclose  the  heart,  tliis  organ  iu 
the  LancL'let  being  contained  in  &  sac  reaenibling  the  cartila- 
ginous pericartlium  of  some  other  fisbea  They  are  repetitions 
of  the  hyoid  bone  developed  for  a  now  form  of  branchial 
apparatus.  They  are  true  b  planch  no-ribs,  parts  of  a  splanchno- 
skeleton,  and  analogous  to  the  cartilages  of  the  trachea  and 
branchial  tubes  (also  repetitions  of  the  hyoid  bone)  of  the 
higher  vertebrata.  Some  of  these  splanchno-ribs,  had  branchial 
clefts  been  developed,  would  have  become  tnie  branchial 
arches ;  but  just  as  in  the  vertebrata  above  the  fishes,  in  wliich 
the  branchial  clefts  have  disappeared,  and  tracheal  cartilages 
have  become  developed,  so  in  this  animal,  in  which  the 
branchial  clefts  have  never  appeared,  cartilaginous  arches 
have  become  necessary  for  its  peculiar  aquatic  respiration. 

The  hyoid  filaments  of  the  Lancelet  must  not  be  con- 
sidered as  the  analogues  of  the  brancbiostegous  rays,  wliich 
spring  from  the  peripheral  aspect  of  the  bone,  but  as  developed 
forms  of  the  teeth  or  tubercles  which  are  ranged  along  tlie 
central  aspect  of  the  branchial  apparatus  of  the  higher  fishes, 
and  wliich  are  occasionally  highly  developed  for  similar 
purposes.  As  the  upper  jaw  is  developed  from  a  cranium, 
and  the  lower  jaw  is  formed  at  a  period  posterior  to  the 
appearance  of  the  hyoid  bone — the  absence  of  these  two  boues 
is  a  necessary  consequence  of  the  inferior  position  of  the 
Lancelet  in  the  series  of  vertebrate  forms. 

The  plan  of  the  circulation  is  simple,  and  in  accordance 
with  the  primitive  condition  of  the  respiratory  appamtus,  both 
functions  being  performed  iu  a  manner  closely  resembling 
that  observed  in  certain  annulosu  animals.  The  dorsal  vessel 
corresponding  to  the  heart  or  brancliial  ai'tery,  and  the 
abdominal  vessel  to  the  aorta  of  the  lancelet,  the  lateral 
communicating  vessels  of  cerUiiu  of  the  rings  iu  the  aimelide 
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performing  the  respiratory  function^  like  the  vessels  of  the 
branchial  chamber  already  described.  The  development  of 
cardiac  septa  and  of  a  liver  follow  closely,  if  they  do  not 
accompany,  the  branchial  fissures.  The  absence  of  such 
fissures  in  the  Lancelot  sufficiently  explains  this  deficiency  of 
parts  usually  considered  essential  to  the  vertebrated  animaL 

For  similar  reasons,  true  renal  and  generative  oi^ans  do 
not  appear  in  this  animaL 

The  double  row  of  isolated  generative  organs  are  in  the 
normal  position  of  their  embryonic  representatives,  and  not 
more  advanced  in  organisation  than  the  WollHan  bodies 
at  their  first  appearance.  How  the  contents  of  theae  ovisacs 
or  spermsaca  are  conveyed  to  the  exterior,  it  is  difficult 
to  say.  If  the  abdominal  opening  described  by  Professor 
Ketzius  actually  exists,  it  appears  to  me  much  more  probable 
that  it  is  an  opening,  not  into  the  branchial,  but  into  the 
peritoneal  cavity,  as  in  certain  of  the  higher  fishes,  and  tliat 
it  performs  the  double  function  of  admitting  sea-water  for 
peritoneal  respiration,  and  for  allowing  of  the  exit  of  the  ova 
and  sperm  from  the  cavity  of  the  abdomen,  into  which  they 
are  cast  from  the  glandular  organs  attached  to  its  lining 
membrane.  This  hypotliesis,  which  I  have  had  no  opportunity 
of  verifying,  gets  rid  of  the  difficulty  in  a  satisfactoiy  manner, 
explains  to  a  certain  extent  the  observation  of  £etzius,  and  is 
in  accordance  with  the  type  of  formation  in  the  class. 

Viewed  as  an  entire  animal,  the  Lancelet  is  the  most 
aberrant  in  the  vertebrate  sub-kingdom.  It  connects  the 
Vertehrata  not  only  to  the  Annulose  animals,  but  also  through 
the  medium  of  certain  symmetrical  ascidiie  O^tely  described 
by  Mr.  Forbes  and  mysell},*  to  the  Molluscs.     We  have  only 


*  Beportoftlifl  British  AnocUtiira,  1810,  tad  No.  Xll.  of  tliia  ralnme. 
An  impurUnt  ubsprvutioii,  beariiiK  oil  tUo  aSlnitiea  of  the   Asi-iiliana   and 
AmpliioKUs,  has  rfcoiitly  bren  niiide  hy  the  iliseovery  by  M.  K(iwah'V"fey  (>(  an 
Biial  oylinjcr  In  the  tjiil  of  th«  Aaciilinn   Ui-ya,  nhjih    pngenees  nitmnt  t 
name  Btruoliire  as  the  I'hordn  i(or6iiliai)f  Aiuphioxiw  (Mciri.  4t  rAcmi.  ItopL.f 
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to  suppose  the  Lancelet  to  have  been  developed  from  the  dorsal 
aspect,  the  seat  of  its  respiration  to  be  transferred  from  ita  in- 
testinal tube  to  a  corresponding  portion  of  its  skin,  and  ganglia 
to  be  developed  at  the  points  of  junction  of  one  or  more  of  ita 
anterior  spinal  nerves,  and_  inferior  branch  of  its  second  pair, 
to  have  a  true  annulose  animal,  with  its  peculiar  circulation, 
respiration,  generative  organs,  and  nervous  system,  with  supra- 
a^Bophageal  ganglia,  and  dorsal  ganglionic  recurrent  nerve. 

As  some  fishes  iindei^'o  metamorphoses  after  leaving  the 
o\'um,  the  question  naturally  suggests  itself,  is  the  Lancelet  an 
adult  fish  ?  May  it  not  be  the  young  of  some  fish  in  one  of 
the  stages  of  growth  ?  The  uniformity  of  every  specimen  of  it 
hitherto  described,  and  the  peculiar  toughness  and  finnnesa  of 
its  tissues,  appear  to  be  decisive  of  its  being  a  perfect  animal 

In  regard  to  the  zoological  position  of  Ampkioxtis,  Mr. 
Yarrell  was  correct  in  giving  it  the  lowest  place  in  the  class 
of  fishes ;  but  if  the  details  of  its  structure,  and  the  anatomical 
considerations  which  this  paper  contains,  be  correct,  the  genus 
can  no  longer  be  retained  in  the  same  family  with  Petromyzon 
and  Myxine,  hut  will  assume  an  ordinal  value  in  any  new 
arrangement  of  the  class. 

If  genera  allied  to  Amphioxus  are  at  present  in  existence, 
they  are  probably  not  numerous  ;  but  in  the  ages  which  have 
passed  since  tlie  development  of  animal  forms  commenced, 
abrancbiated  fishes  may  have  been  more  common  ;  and  the 
paleontologist,  when  his  attention  is  directed  to  the  subject, 
may  probably  be  able  to  refer  some  anomalous  organic  remains 
to  extinct  fishes  of  this  order. 

St.  Petersbourg,  »oL  i.)  In  vol.  xi.  lie  has  given  un  tttouuat  of  the  de- 
velopmsnt  of  Amphioxus.  In  tho  Bulldtia  of  the  aame  Academy,  vol.  xii. 
1807,  Owijnunikow  desoribea  the  sjTHngfmcnt  and  structure  of  the  nervous 
syatcm  in  A.  lanceolatua,  which,  though  dia'ering  io  aonu;  points,  yet  agrees  in 
others  with  the  statements  made  in  tlw  text. — Eos, 
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VII.— ON  CERTAIN  PECULIAUITIKS  IN  THE  STUUC- 
TURE  OF  THE  SHORT  SUN-FISH  (OETHAGO- 
EISCUS  MOLA).« 

The  anatomy  of  an  animal  or  vegetable  may  be  uivestigated 
and  described  with  two  objects  iu  view  ;  first,  the  elucidiilion 
of  its  habits,  and  of  its  true  place  in  the  system ;  or,  secondly, 
the  discovery  of  the  laws  which  regulate  organic  form  and 
tissue  (Morphological  and  Teleological  laws). 

It  is  with  the  latter  object  in  view  that  I  have  now  to 
offer  a  few  observations  on  certain  peculiarities  in  the  struc- 
ture of  the  Bun-hsh,  as  coDfiimatory  of  some  of  the  principles 
to  which  I  have  just  alluded. 

The  anatomy  of  this  fish  has  been  investigated  by  Ur, 
Jacob,  in  a  paper  which  I  have  not  had  an  opportunity  of 
con8ulting."f  Cuvier  and  Meckel,  iu  their  Systems  of  Com- 
parative Anatomy,  have  recorded  its  various  peculiarities ;  but 
aa  the  observatious  of  these  anatomists  have  a  reference  to  its 
general  structui-c,  I  shall  not  have  occasion  to  refer  again  to 
their  labours.  J 

The  specimen  I  had  an  opportunity  of  examining  was  the 
very  large  individual  lately  procured  for  the  Natural  History 

•  Rend  before  tlie  ■Wcrnprmn  Society,  12tli  Docember  1840. 

f  Dublin  PhilosiijAical  Jminuil,  November  1S20,  refflrreJ  to  bf  Mr. 
YamlL 

J  SiDue  this  p»iwr  was  written,  I  hnve  seen  ■  Lejilcii  InttoganJ  DuMrta- 
tion,  VUy  1810,  P.  H.  J.  Wellenbei^gh,  OfvennAoHo  Anatomira  de  OrfAm- 
gorvKO  Mola,  The  nutiior  given  a  dttHtled  nccoual  of  tbu  aktietun,  iutcalinol 
coiml,  and  lieurt;  but  tlirow»  no  light  on  any  of  the  subJFcta  trratt.-d  of  by 
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Museum  of  the  University  of  Edinburgh.'  It  measured  5 
feet  8  inchea  from  the  snout  to  the  tail,  3  feet  3  inches  from 
the  tip  of  the  dorsal  to  the  tip  of  the  anal  fin,  and  weighed 
489  ponnda. 

On  commencing  to  remove  the  akin,  which  waa  found  to 
be  rather  a  difficult  operation,  in  consequence  of  the  total 
deficiencyof  any  structure  resembling  the  dermis,  I  found  that 
the  coloured  and  tubercular  layers  of  the  integument  were 
attached  to  the  external  surface  of  a  structure  or  tissue  of  a 
very  peculiar  kind.  This  tissue  extended  in  the  form  of  a 
layer,  varying  from  one-fourth  of  an  inch  to  6  inches  in 
thickness,  all  over  the  body,  head,  and  fins.  It  was  thickest 
along  the  median  line  of  the  back  and  belly,  of  medium  thick- 
ness along  the  sides,  and  tliinnest  on  the  surface  of  the  fins. 
large  and  tliick  masses  of  it  enveloped  the  bones  of  the  cra- 
nium, and  enclosed  the  opercular  laminte  and  branchiostegoiis 
rays.  The  soft  cartilaginous  bones  were  imbedded  in  such  a 
manner  in  its  substance,  that  they  presented  the  appearance 
of  nuclei  in  it,  and  resembled  the  first  traces  of  the  skeleton 
in  the  early  embryo.  The  most  distant  or  peripheral  elements 
of  the  skeleton,  the  fin-rays,  and  certain  parts  of  the  opercu- 
lar apparatus,  were  so  much  softer  and  more  delicate  than 
the  tissue  in  which  they  were  imbedded,  and  so  completely 
deficient  in  any  periosteal  covering,  that  they  could  only  be 
discovered  in  the  fresh  state  by  their  transluccncy. 

This  pecidiar  tissue  was  separated  from  tlie  nmscular 
substance  in  its  neighbourhood  by  the  ordinary  loose 
filamentous  structure  (cellular  membrane).  Its  relation 
to  the  skin  was  very  peculiar.  The  tissue  was  inelastic, 
tongh,  of  a  dead  white  appearance  resembling  lard,  granular 
when  torn,  and  presented  very  slight  traces  of  vascularity, 

*  This  Bpecimen  wna  ronnil  in  slukUow  water  in  the  Firth  of  Forth  at 
CulroRs,  lying  alnggiBhl;  on  one  aide,  but  making  vigoroaa  resistiuice  when 
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and  these  only  in  the  neighbourliood  of  certain  parts  of  the 
skeleton.  It  dischargeil  no  oil,  but  on  standing  a  quantity  of 
watery  fluid  exuded,  and  ita  bulk  was  considerably  diminished. 
■\Vhen  boiled,  it  dissolved  into  a  gelatinous  mass,  which  passed 
in  the  form  ofa  clear  trauaparent  liquid  through  flannel.  A  few 
shreds  of  animal  matter  remained.  This  fluid  on  cooling  became 
a  fine  jelly,  inodorous  and  tasteless.  The  greater  part  of  this 
tissue,  then,  is  composed  of  or  may  be  converted  into  gelatine.' 
There  was  no  trace  of  dermis  or  true  skin,  the  coloured 
lamina  of  the  integument  appearing  to  be  merely  the  super- 
ficial layer  of  the  peculiar  cellular  tissue,  changed  by  the 
deposition  of  colouring  matter  in  the  cells  to  adapt  it  to  its 
proper  functioa  The  peculiar  tissue  must  either  be  looked 
upon  as  the  true  skin  itself,  or  more  correctly  it  must  be  con- 
sidei-ed  as  the  primitive  nucleated  vesicular  tissue  of  the 
embryo  lisb,  from  which  the  pigmentary  and  tubercular  layers 
of  the  skin  have  already  been  developed,  but  from  which  the 
conversion  into  true  skin  has  not  begun,  and  that  of  the  peri- 
pheral bones  has  been  aiTe8ted.t 

*  I  am  indebteil  to  Dr.  Aitkin  for  this  lu^count  of  the  chemical  constitation 
of  the  tiBsue. 

[Wc  have  not  reprinted  the  paragmph  on  the  minote  Blmctnre  of  thia  tissue, 
iLB  this  examinfttion  wu  tniule  with  a  doublet,  and  the  description  given  hai 
aince  bei>n  superseded.  We  may  refiir  to  tho  mora  recent  accounta  at  the 
anatomy  of  this  fish,  from  the  diHSBction  of  siwciniens  prorided  bj  Mr.  Goodmr, 
hy  Profeasors  Cleland  and  Turner  in  tho  A'lUural  BiHmv  Rrmrie,  1882,  and 
to  the  description  by  Profosaor  Hnrting  of  an  OrOiragoriifHt  (oBdura  in  the 
yerhandclingm  der  Kaniiilklijke  Atademie,  Amsterdam,  186S. —  Ens.] 

+  Ueckol,  CoinpanUivc  Anatomy,  French  edition,  torn  t.  p.  1S5.  Accord- 
ing to  tlio  observations  of  Dr.  Jaioli,  in  the  Ihihlia  Philomphvnl  JoH-mal,  tho 
celucea  have  no  dermis,  except  ire  consider,  along  with  him,  that  the  blnbher 
is  tho  true  akin  distended  with  oil.  The  subcutaneous  fat  of  the  cetncca,  how- 
ever, diflen  from  the  gelatinous  vesicular  tissue  of  the  sun-lish  in  Laving  no 
primitive  cells  in  its  constitution,  counting  of  common  Qtirous  tissue  inclosing 
in  ita  areolsB  fat  or  oil-colls.  It  may,  nevertheless,  be  cousiderrd  as  a  tiiBn« 
in  which  booib  of  the  primitive  cells  have  been  developed  into  fibroui  tissno, 
while  others  have  become  Glted  with  oil. 
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From  what  I  have  now  stated,  it  ia  evident  that  the  interest 
to  be  attached  to  this  tissue  cousists  in  its  purely  embryonic 
character.  The  general  appearance  of  the  cells,  their  nuclei 
and  nucleoli,  the  uniformity  of  the  tissue  in  eveiy  part  of  the 
animal,  and  its  chemical  composition,  all  indicate  this  cha- 
racter; and  when  taken  in  connection  with  the  embrj-onic 
state  of  the  bony  tissue,  and  the  riidiraentary  condition  of  the 
muscular  system,  forms  a  very  interesting  and  important  cha- 
racter in  the  species,  and  probably  in  the  order  of  fishes  to 
■which  the  one  under  consideration  belongs. 

In  a  teleological  point  of  view  it  is  important,  as  it  points 
to  the  existence  of  ceitain  laws  which  regulate  the  develop- 
ment of  animal  tissues— namely,  first.  In  the,  organic  sej^ies, 
tissues  as  well  as  forms  undergo  progressive  development; 
secondly.  This  progressive  development  of  the  tissues  may  be 
retarded,  retaining  their  early  embryonic  cojidilion  in  certain 
heiwjs  in  Hie  series ;  and,  thirdly.  Tissue  is  subordinate  to  form* 
A  sun-fish,  in  fact,  as  well  as  other  fishes  of  its  order,  is  as 
highly  developed,  in  so  far  as  regards  form,  as  any  in  the 
class ;  in  certain  of  its  tissues  it  is  still  in  the  condition  of  an 
embryo. 

A  second  peciiliarity  to  which  I  shall  refer,  is  the  form  of 
tha  caudal  fiu  of  the  orthngoriscvs.  The  naturalist  is  familiar 
with  its  truncated  shape,  but  the  anatomist  has  not  yet  ascer- 
tained the  cause  of  the  peculiarity  of  this  part  of  the  skeleton.f 

*  Far  nn  oxpoBition  of  this  \aal  lav  of  organisation,  aee  Dr.  Martin  Bairj's 
Memoir  on  Embryology,  2d  mtits,  Phil.  Trana.  1839. 

-h  Ucplcel,  CompnraUn  AnaUimy,  French  edition,  torn.  iL  p.  28S.  For  a 
drawing  of  tho  tail,  wbich  appears  to  hove  been  made  from  rt  dried  akeleton, 
tee  Dr.  C.  A-  S.  Buhiiltze,  "  Uelier  die  rrat«n  Spuren  des  EnochenRjstems,  lud 
die  Entwiekelung  der  Wirbelsaule,  in  don  Tliicren."— Meckel's  Ardiim,  1818. 
WilleQbergh'a  drawing,  whirh  he  states  wnl  mode  from  n  dried  akeleton,  ia 

;t  ia  the  mode  of  junction  of  the  pectoral  girdle  to  the  spirn;  but 
particularly  in  the  roB.l.repre8entation  of  tlie  mode  of  tcrminution  of  the  apinal 
column.     He  bos  miatoken  the  two  or  three  lost  vertebm  for  a  fin-mjr  and 
interapinons  bone. 


I 


PECULIARITIES  IN  THE  STRDCTURK 


I  found  that  tlie  rays  of  the  taQ-fin,  and  their  interspinoas 
Iwnea,  were  crowded  together  in  a  direction  from  behind  for- 
WBxda,  and  abutted  against  the  superior  spinous  process  of  the 
fourteenth  and  the  inferior  spinous  process  of  the  fifteenth 
vertebra.  The  sixteenth,  seventeentli,  and  eighteenth  vertebno 
assumed  the  appearance,  the  two  former  combined,  of  an 
intcrspinous  bone,  and  the  latter  of  a  fin-ray,  and  could  not 
have  been  distinguished  from  these  but  by  their  direct  con- 
tinuation with  the  bodies  of  the  vertebifc,  and  their  more 
cylindrical  and  shorter  form.  The  joint  between  the  seven- 
teenth and  eighteenth  was  in  tlie  line  of  the  articulations  of 
the  fin-rays  and  their  intcrspinous  bones,  the  ultimate  vertebra 
assuming  the  appearance  and  function  of  a  fin-ray,  the 
penultimate  and  antepenultimate  combined  of  an  intcrspinous 
bone. 

The  interest  involved  in  this  form  of  skeleton  consists  in 
the  explanation  it  affortls  of  the  true  nature  of  the  so-called 
last  vertebra  in  the  spinal  column  of  fishes.  Is  that  fan-shaped 
bone  a  vertebra  ?  or  is  it  a  composite  bone,  containing  the 
elements  of  a.  number  of  vertebrse  and  of  intcrspinous  bones 
of  tin-rays  ?  I  have  always  been  led  to  conclude  that  it  is  a 
composite  bone,  and  it  required  only  such  on  arrangement  of 
skeleton  as  that  now  under  cousideration  to  aH'ord  a  natural 
analysis  of  the  tail  in  this  class  of  fishes,  and  to  prove  the 
correctness  of  the  opinion  to  which  I  have  just  alluded.  In 
many  of  the  osseous  fishes  the  last  bone  of  the  spine  exhibits 
traces  of  a  central  element,  and  in  some  families  (Tsenioides) 
it  appears  to  be  prolonged  far  beyond  the  caudal  fin,  in  the 
form  of  a  fine  filament,  but  in  none,  as  far  as  I  am  aware,  is  it 
arranged  as  in  the  present  instance. 

The  next  peculiarity  is  in  the  muscular  system.  The  sun- 
fish  exhibits  not  a  trace  of  abdominal  muscles.*  The  viscera 
from  the  spine  to  the  median  line  of  the  belly  are  inclosed  by 
'  Mecktl,  Coniynralive  Amilomy,  toni.  v.  p.  185. 
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abdominal  ■walla,  consisting  of  peritoneum  on  the  internal  sur- 
face, of  skin  on  the  external,  and  of  a  thick  layer  (-1  or  6 
inches)  of  the  peculiar  tissue  already  described  between 
them.  This  is  a  conformation  exactly  corresponding  with 
the  emhryonic  condition  of  all  the  vcrtebrato.  Tlie  ab- 
dominal muscles  are  among  the  last  to  be  developed,  in 
consequence,  in  a  great  measure,  of  the  persistence  of  the 
yolk-bag.  and  tbe  evolution  of  the  abdominal  walls  from  the 
doreal  towards  the  ventral  aspect. 

The  muscles  of  the  spine,  also,  instead  of  stretching  from 
head  to  tail,  are  reduced  to  a  very  small  size,  and  constitute 
only  a  weak  fan-shaped  muscle  on  each  side  of  the  caudal  fin. 
These  muscles  consist  of  a  small  digitation  for  each  of  the 
fin-rays,  and  appear  to  me  rather  to  be  analogous  to  the 
caudal-fin  muscles  of  other  fishes  than  to  the  great  lateral 
muscles  of  the  spine. 

The  thick  mass  of  muscle  on  each  side  of  the  sun-fish 
consists  of  the  muscles  of  the  anal  and  dorsal  fing  ;  very  weak 
in  other  fishes,  but  developed  here  in  an  estraordiuaiy 
manner — in  an  inverse  ratio  to  the  spinal  muscles."  This 
inversion  of  the  muscular  masses  depends  on  the  stnnted  con- 
dition of  the  vertebral  column,  and  on  the  developed  state  (in 
regard  to  form)  of  tbe  peripheral  elements  of  the  skeleton, 
and  is  an  instance  of  the  dependence  of  one  oi^anic  system 
on  another.     The  morphological  cause  of  the  stunting  of  the 

*  Heckel,  Comparalive  Anatomy,  torn.  t.  p.  185,  inclines  to  the  opinion 
tbat  the  dorsal  portioa  of  the  lateral  Resby  mass  of  the  ami-fish  ia  h  composite 
muscle,  conaiBting  uf  tbe  anterior  part  of  the  nsiial  lateml  HpLool  lansules, 
tnd  of  the  miisclea  of  the  dorsal  fin  ;  or  thnt  tlie  hitter  had  ossaiued  the  fonn 
and  position  of  the  former.  I  have,  however,  BatisBed  mystlf  that  tliis  mass, 
although  extending  forwards  to  the  head,  is  in  fact  the  fin-miucle,  and  that 
it  consiata  of  uninterrupted  radiating  bundlea.  The  body  of  tliia  fisli,  then, 
contains  only  six  muacles — two  for  each  On.  It  appears  to  switD  by  a  acnl- 
ling  action  of  the  dorsal  and  luiat  Gns,  tbe  toil  being  a  very  inefficient  organ 
of 
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column  is  still  a  pi-oblem,*  and  must  be  sought  for,  probably, 
as  a  circumstance  connected  with  the  development  What- 
ever it  may  be,  it  must  be  considered  as  the  means  of  adapt- 
ing the  structure  of  the  animal  to  some  peculiarity  in  its 
habits  or  economy. 

*  I  have  not  assmned  the  short  spinal  cord  of  the  Orthagoriseus  mola  aa 
the  cause  of  the  stunting  of  the  osseous  colunm,  as  there  are  contradictoiy 
facts  which  must  be  explained  before  we  can  connect  the  length  of  the  latter 
in  the  embryonic  and  adult  series  with  the  length  of  the  former. 


GVMN0KHYKCUU3  II0RRIDU3. 


VIII.— ON  GTMNORHYNCHUS  HOREIDUS,  A  NEW 
CESTOID  ENTOZGON.*     (P^^te  VI.  p.  445.  vol  ii.) 

The  genus  Gymnorhynchus  was  instituted  by  Rudolplii,  for 
the  reccptioE  of  a  wonn  which  infests  the  muscular  tissue  of 
the  Brama  Raji,  and  which  had  been  placed  by  Cuvier  in  the 
genus  Scolex.  This  worm,  Gymnorhynchus  rcptaiui  (Rudolphi), 
Scolcx  gigas  (Cuvier),  is  the  only  species  which  has  been 
hitherto  observed.  It  is  described  by  Rudolplu,  Cuvier, 
Blainville,  and  Milne  Edwards,  and  figured  by  Bremaer. 
The  characters  of  this  genus,  according  to  Ilndolphi,  are : — 
Body  depressed,  continuoua,  very  long,  with  a  subgloboso 
cervical  receptacle ;  head  provided  with  two  bipartite 
suckers,  and  emitting  four  naked  retractile  proboscidea. 
Bremaer,  however,  represents  in  his  atlas  the  four  proboscides 
not  as  naked,  but  as  armed  with  recurved  hooks,  an  arrange- 
ment which  can  only  be  recognised  when  they  are  fully 
extended.  Milne  Edwards,  in  the  last  edition  of  Lamarck's 
Invertebrate  Animals,  has  defined  the  genus  thus : — Body 
depressed,  continuous,  or  without  articulations,  composed  of 
three  parts ;  one  median,  eubglobose,  prolonged  backwards 
into  a  very  long  tail,  and  forwards  into  a  wrinkled  neck  ;  tho 
cephalic  bulging  provided  with  two  bipartite  suckers  and 
four  papillose  tcntacula. 

When  dissecting  the  sun-fish,  which  formed  the  subject  of 
a  former  communication  to  the  Society,  I  found  in  the  liver 
a  number  of  entozoa  which  presented  a  very  curious  appear- 

•  Kead  before  tho  Wernerian  Natural  History  Socinty,  February  20,  1841 . 

[I>r.  Cobbotil,  in  hia  Treatise  ou  thu  Eutozina  plnccs  thia  pumsite  amoagst 
the  Tdmrlitjnchida,  ojiii  □uncs  it  Tclrarliffndius  rfjrfniis.— Eua.] 


aiice.  They  were  cylinJiica],  very  mucli  elongated,  coiled 
and  twisted  on  the  surface  and  in  the  suhstanue  of  the 
organ,  one  of  their  extremities  subglobose,  and  situate 
immediately  under  the  peritoneum,  the  other  tapering  to  a 
fine  point.  They  adhered  to  the  parencbjTiia  of  the  organ 
by  cellular  tissue,  and  occasionally,  where  one  coil  lay  over 
the  other,  the  two  atthered.  Their  colour  was  cream-white,  so 
that  they  contrasted  strongly  with  the  deep  brown  of  the  liver. 
On  removing  one  of  them,  and  making  a  longitudinal 
incision,  I  found  that  it  was  not  a  worm,  but  an  elongated 
sac  or  cyst  contiuuing  a  worm,  which,  when  withdrawn, 
was  found  to  be  alive,  although  the  fish  liad  been  a  week 
dead.  "When  placed  in  lukewarm  water,  it  pushed  out  its 
head  and  neck  from  the  cervical  receptacle,  pi-otruded  the 
four-armed  tentacula,  and  continued  in  lively  motion  for 
&ome  hours.  The  globose  receptacle,  with  the  heail  and 
neck  of  the  worm,  were  lodged  in  the  hulbous  extremity  of 
the  cyst,  but  the  tail  did  not  extend  into  the  attenuated 
extremity, 

I  had  no  difficulty  in  referring  the  worm  to  the  genus 
Gymnorhynchus.  I  may  remark,  however,  that  it  presented 
one  character  not  included  in  the  deHnition  of  this  genus. 
It  exhibited,  when  gently  compressed  between  two  plates 
of  glass,  distant,  but  distinct  articulations.  From  an 
examination  of  Bremser's  drawing,  and  a  consideration  of 
the  i-elationa  of  the  genus,  I  strongly  suspect  that  the  old 
species  is  also  articulated,  and  that  such  a  conformation 
must  be  considered  as  a  character  of  this  cestoid  genua 
My  specimens  present  a  character  which  appears  to  be 
sufficient  to  distinguish  them  as  a  new  species.  Tliey  have  a 
separate  cirele  of  large  recuiTcd  hooks  on  the  tentacula,  ■ 
arrangement  not  to  be  seen  in  Bremser's  figure  of  Oyi 
rhynehus  Tfptaiis. 

The  cyst  enclosing  the  worm  is  double.     The  outer  coat  a 
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rough,  flocculent,  and  adherent  to  tlie  parenchyma  of  the  liver. 
The  anterior  extremity  is  dilated,  and  in  all  the  specimens 
was  situate  immediately  under  the  peritoneum.  The  poste- 
rior extremity,  again,  was  so  attenuated  that  it  was  traced  with 
great  difficulty,  as  it  lay  coiled  about  in  all  directions  through 
the  substance  of  the  organ.  Within  the  outer  coat  another 
cyst  is  situate  closely  investing  the  worm  ;  it  is  smooth,  trans- 
parent, thin,  and  elastic,  and  does  not  adhere  to  the  outer. 
The  worm  is  visible  through  this  second  tunic,  and  lies  with 
its  anterior  bulbous  extremity  packed  up  in  the  vesicular  por- 
tion of  the  cyst.  \Vlien  one  of  the  animals  was  released  from 
its  prisou,  and  placed  in  water,  it  dilated  its  anterior  extremity, 
and  projected  its  head  and  neck.  The  head  and  neck, 
when  withdrawn,  are  lodged  in  the  cervical  receptacle.  There 
is  no  particular  muscular  arrangement  to  effect  this.  Tiie 
tissue  of  this,  as  well  as  of  the  rest  of  the  animal,  was  the 
primitive  granular  tissue  lately  described  by  Mr.  Forbes, 
The  four-armed  tentacula  ai'o  retracted  by  four  distinct 
muscles,  all  of  which  consist  of  granular  tissue.  The  arrange- 
ment of  this  part  of  the  animal  corresponds  exactly  with  the 
same  part  in  the  Botkrioccpkabu  caroUatiLS  as  described  by 
Leblond  in  the  Annates  des  Sciences  Naturelks,  1836.  The 
motion  of  these  parts  in  both  animals  is  stmilor,  and  the  tissue 
is  identical  with  that  denominated  by  Leblond  "  Sarcode,"  or 
elementary  texture,  the  granular  tissue  to  which  I  have 
already  referred. 

The  body,  when  gently  compressed  between  two  plates  of 
glass,  exhibited  transparent  transverse  articulations  at  dis- 
tances of  one-third  to  half-an-inch.  The  moat  careful  ex- 
amination, however,  revealed  no  nutritive  or  generative  organs 
in  any  of  the  segments.  The  dilated  cervical  receptacle,  into 
which  the  head  is  retracted,  did  not  apjioar  to  communicate 
with  any  arrangement  of  tubes  or  cavities  in  the  elongated  body. 

The  most  interesting  circumstance  in  the  history  of  this 
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entozoon,  is  the  maimer  in  which  it  is  enclosed  in  a  firm  and 
close  cyst  It  appears  to  me  that  this  cyst  is  not  altogether 
the  result  of  irritation  of  the  surrounding  tissues.  The  outer 
coat  of  the  cyst  may  be  of  this  nature,  but  it  is  not  so  easy 
to  conceive  the  inner  tunic  to  be  due  to  the  same  causa  Pro- 
fessor Owen,  in  his  memoir  on  the  Trichdna  spiralis — ^the 
entozoon  of  the  human  muscles — ^holds  that  the  cyst  of  that 
animal,  although  apparently  consisting  of  two  tunics,  is  the 
result  of  irritation.  Dr.  Knox,  again,  considers  it  to  be  a  part 
of  the  animal,  although  the  latter  lies  free  in  the  cavity.  This 
latter  opinion  is  inadmissible,  according  to  the  usual  con- 
ception of  an  individual  animal  Might  we  not  conceive  the 
cysts  to  be  essential  parts  of  all  such  entozoa,  inasmuch  as 
they  are  never  absent?  and  may  we  not  suppose  them  to  be 
parts  of  the  original  ovum  within  which  the  animal  was 
formed,  and  in  which  it  passes  the  term  of  its  existence? 
Without  having  any  facts  to  adduce  in  proof,  I  hazard  this 
supposition  as  a  hint  for  future  research ;  and  as  it  is  not  at 
variance  with  any  of  the  known  conditions  of  animal  existence, 
it  is  worth  consideration  in  a  fresh  investigation  of  the  subject 
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IX— ON  THE  STRUCTUEE  AND  ECONOMY 
OF  TETUEA.' 

1  AM  indebted  to  Mr.  Guerin,  one  of  my  pupils,  for  thu 
specimens  of  the  undescribed  Tethca,  to  tbe  structure  and 
economy  of  which  I  am  about  to  direct  the  attention  of  the 
Society.  He  procured  them,  along  with  many  other  speci- 
mens, by  dredging  in  deep  water  on  the  south-west  coast  of 
Spitzbei^en.  They  have  been  carefully  preserved  in  alcohol, 
and  are  in  as  favourable  a  state  for  exaiuination  as  their 
delicate  texture  will  permit 

These  specimens  present  the  globose  or  sub-globose  form 
peculiar  to  the  group  ;  but  two  of  them  contract  towai-ds  their 
attachments,  so  as  to  resemble  inverted  cones,  with  spher- 
oidal Itases  (TT/ihca  titrbinato^wpita — Lamarck). 

The  largest  spherical  specimen  measured  4  inches  in  dia^ 
meter  ;  the  smallest  2  J.  The  turbinated  specimens  are  3  and 
2J  inches  long  by  2^  and  2  broad. 

Their  colour  is  dark-grey  when  removed  from  the  alcohol ; 
but  when  in  that  fluid  light  lemon-yellow,  on  the  dense, 
fleshy,  and  more  recently-formed  parts  of  their  surfaces,  and 
grey  or  dark  grey  where  the  downward  and  projecting  spicula 
abound,  and  where  mud  and  debris,  in  greater  or  less 
abundance,  lodge  in  the  crevicea 

The  debris,  or  pellicle  apparently  exfoliated  from  the 
organism,  appears  to  be  eutaugled  among  the  projecting 
Bpicula  on  various  parts  of  the  surface  in  such  a  manner  as  to 
*  Read  before  tlio  Koynl  Society  of  Ediuburgb,  7lJi  March  ISSS. 
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enclose  polygonal  spaces,  generally  hex^onal  when  complete 

and  well  marked. 

On  the  dark-grey  portions  of  the  surface,  where  the  pro- 
jecting spicula  are  very  numerous,  the  character  of  the  surface 
itaelfcannot  be  recognised;  on  the  lemon-yellow  fleshy  portions, 
from  wliicli  the  naked  spicula  do  not  project,  numerous  darkish 
spots  are  visible,  of  a  polygonal  form,  and  separated  by 
light  yellow  bands  arranged  in  a  sort  of  network.  These 
spots,  under  a  lens  of  1  or  2  inches'  focus,  appear  to  be  pei^ 
forated,  and  have  a  general  resemblance  to  the  pores  of  the 
affereut  orifices  of  the  denser  sorts  of  sponges. 

On  various  parts  of  the  surface,  but  more  abundantly 
towards  the  attached  pole  of  the  mass,  there  are  a  variable 
number  of  serpentine  semi-cylindrical  grooves,  elongated, 
ramified,  and  continuous,  or  short  and  disconnected.  The 
floor  and  walls  of  these  grooves  consist  of  a  membrane  per- 
forated throughout  by  angular  or  rounded  orifices,  so  as  to 
resemble  an  irregular  network  The  grooves  may  be  here 
and  there  observed  to  pass  into  deep  fissures  or  vents  in  the 
substance  of  the  oi^anism.  These  fissures  tend  towards  the 
centre  in  the  direction  of  its  long  spicula,  the  bundles  of 
■which  may  be  observed  passing  into  the  interior  ou  the  walls 
of  the  fissures.  At  the  junction  of  the  grooves  and  fissures 
the  perforated  membranes  of  the  former  terminate  in  bands 
and  lamellfe,  suggesting  the  idea  that  the  grooves  are  former 
fissures  closed  in  by  the  growth  of  the  perforated  membrane. 
At  these  junctions  also  it  may  be  observed  that  the  recent 
fissures  are  actually  continuous  with  spacious  cavities  uuder 
the  perforated  membrane,  resembling  fissures  with  Uieir 
deeper  angular  portions  filled  up  and  rounded  off  by  new 
sponge-texture,  and  traversed  in  their  wider  parts  by  bands 
and  lamellie  attached  to  their  walls  and  the  deep  surface  of 
the  perforated  membrane  for  the  support  of  the  latter. 

The  perforated  grooves  are  invariably  situated  on  parts  of 


J 


STRUCTURE  AND  ECONOMY  OF  TETHEA. 


407 


I 


the  surface  from  which  the  spicula  project  in  greatest  abund- 
ance. The  spicula  are  arranged  in  great  numbers  along  the 
margins  of  the  grooves,  projecting  obliquely  over  them  from 
their  opposite  margins,  like  palisades  along  the  faces  of  a 
ditch.  The  fissures,  unlike  the  grooves,  are  situated  in  the 
fleshy  and  apparently  more  recently-formed  portions  of  the 
surface. 

The  character  of  the  perforated  grooves  associates  them 
with  the  oscula  or  feculent  orifices  of  the  typical  sponges. 

On  tearing  a  specimen  through  the  centre,  the  arrange- 
ment of  the  nuclear  radiating  stnicttire  and  veins  peculiar 
to  Tethea  may  be  observed.  The  central  nucleus  is  not 
80  apparent — lleshy  substance,  with  small  areolar  spaces, 
predominating  over  the  spicular  stnicture.  The  radiating 
masses  of  fleshy  siibstance,  with  their  bundles  of  spicula,  are 
well  marked.  Kumerous  canals  converge  between  the  radiat- 
ing columns  towards  the  centre,  gradually  degenerating,  by 
frequent  anastomoses,  into  freely  communicating  areolar 
spaces.  Other  caoals  of  larger  size,  and  lined  by  a  semi- 
opaque  membrane,  collect  obliquely  across  the  radiating 
masses  towards  the  perforated  grooves  on  the  surface. 

The  peripheral  rind  peculiar  to  Tethea  does  not  exist  over 
the  whole  surface  of  these  specimens.  It  is  also  comparatively 
thinner  than  in  T.  cranium.  Of  a  grey  gelatinous  aspect,  it 
is  thickest  on  the  lemon-yellow  fleshy  portions  ;  thinner,  and 
apparently  not  so  solid,  on  the  portions  of  surface  from  which 
the  spicula  begin  to  project.  It  has  disappeared  entirely 
where  the  spicida  are  most  numerous  and  projecting.  The 
canals  of  the  intermediate  or  radiating  masses  become  much 
smaller  and  more  numerous  as  they  pass  through  the  rind,  on 
the  surface  of  which  they  open  in  the  dark  spots. 

Particular  Description. 
The  Skeleton. — The  skeleton  of  this  sponge,  like  those  of 


the  groop  to  which  it  belongs,  consista  of  siiicious  spic 
bomtd  tpgeUter  by  homy  matter. 

Tie  spicala  of  which  the  skeleton  is  essentially  comp< 
present  tlie  following  forms  : — 

L  Tabular,  elongated,  somewhat  flattened,  pointM,  or 
bnncated  spicnlft,  slightly  bent  or  twisted,  with  an  average 
length  of  one  line  and  a  half,  hut  of  various  smaller  sizes. 

3.  A  similar  fonn,  but  terminated  at  one  end  in  a  spfaeri- 
cal  head,  and  very  rara 

3.  Tabolar,  elongated,  cylindrical,  straight  spicula,  one  line 
and  a  half  in  areri^  lengtL 

4^  Teiy  slender  spicula,  of  uniform  thickness,  short,  with 
boUi  eods  bent  towards  one  another. 

5.  Similar  spicula.  with  their  ends  bent  in  opposite  d 
tiaos ;  sigmoidaL 

6.  Tri-radiate  spicula  in  two  forms. 

7.  Stx-iadiate  spicula. 
&  Stellate  spicula. 
Viewed  as  a  whole,  the  skeleton  may  be  divided  into  I 

enUrat  and  a  fteriphfral  portion. 

Tbe  tntrai  portion  may  be  considered  as  consisting  of  t 
parts,  aa  it  is  airanged  in  the  nucleus,  and  among  the  i 


Tite  nuclear  portion  consists  of  single  spicula,  and  bimdl 
of  spicula  of  the  1st,  2d,  3d,  4th,  and  5th  orders,  bound  t 
and  arrai^ed  so  as  to  form  a  mesh-work  to  support  the  v 
of  the  aieolar  water-passages  of  the  nucleus. 

IDte  tadiating  part  consists  of  thick  trunk-like  bimdles  a 
the  same  kinds  of  spicula,  springing  from,  and  tied  to,  the 
Buckw  part.  These  tnmks  ramify  as  they  radiate,  so  as  to 
be  resolved  at  or  near  the  surface  into  numerous  nearly  uni- 
fcim  bondlea.  which  in  the  recently-formed  riud  pass  through 
I  tbe  six-radiate  spicula,  and  elevate,  to  a  greater  or 
I  axloot,  the  ftve  surface ;  but  when  the  rind  is  of  oldeffl 
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date,  or  has  disappeared,  they  project  more  or  lees  from  the 
surface,  the  individual  spicula  becoming  denuded,  and  diverg- 
ing in  various  or  definite  directions  from  one  another. 

The  peripheral  portion  of  the  skeleton  is  pecidiar  to  the 
rind,  and  only  exists  therefore  on  the  lemon-yellow  and  lights 
grey  portions  of  the  surface. 

It  consists  essentially  of  the  tri-radiate  and  six-radi- 
ate spicula ;  hut  intermingled  with  the  extremities  of  the 
terminal  bundles  of  the  central  part  of  the  skeleton,  the 
spicula  of  which  pass  into  the  rind  towards  or  through  its 
free  surface. 

The  shafts  of  the  tri-radiate  spicula  pass  through  the  rind, 
deep  into  the  radiating  masses  of  the  sponge,  packed  into  tho 
centre  or  attached  to  tlie  surface  of  certain  of  the  terminal 
bundles  of  the  central  portion  of  the  skeleton  ;  from  the 
spicula  of  which  they  may  bo  distinguished  by  their  tapering 
form,  peculiar  twist,  aud  greater  opacity. 

The  radiating  branches  of  the  tri-radiate  or  six-radiate 
spicula  are  imbedded  in  the  substance  or  on  the  surface  of 
the  recently-formed  rind.  But  -in  rind  of  older  date  many 
of  them  project,  as  if  their  shafts  had  been  pushed  outwards, 
so  that  their  radiations  are  suspended  horizontally  at  a 
greater  or  less  distance  from  the  free  surface  of  the  siwnge. 

When  a  scetiou  of  the  rind  is  made  towanls  the  centre  of 
the  sponge,  the  radiations  of  these  spicula  may  be  observed 
in  profile,  arranged  parallel  to  and  at  various  distances  from 
the  free  surface. 

When  the  free  surface  of  a  recently-formed  portion  of  the 
rind  is  strongly  illuminated  by  a  condenser,  and  examined  by 
a  l-inch  or  2-inGh  objective,  the  radiating  branches  of  the 
superimposed  spicula  may  be  brought  into  view  in  succession, 
from  the  free  surface  inwards,  by  slowly  altering  tlie  focus  of 
the  instrument. 

I  have  endeavoured  to  ascertain  whether  the  six-radiate 
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spicula  are  arranged  symmetrically  ao  as  to  circumacribe  the  pe- 
culiar polygonal  figures  which  must  result  therefrom.  I  have, 
however,  Litlierto  failed,  either  because  the  eye  is  unable  in 
the  maze  of  crossing  spicular  branches  to  isolate  the  pattern  ; 
or  because  they  have  been  disarranged,  as  I  am  inclined  to  be- 
lieve they  are,  first,  in  consequence  of  the  varied  development 
of  the  intervening  soft  textures,  the  result  of  varied  conditions  ; 
and  secondly,  in  consequence  of  the  oblique  course  of  the 
water-passages  which  they  support. 

In  addition  to  this  arrangement  of  radiated  spicula,  the 
peripheral  portion  of  the  skeleton  consists  of  the  divergent 
naked,  or  imbedded  spicula  of  the  terminal  branches  of  the 
central  portion.  The  greater  number  of  these  appear  to  me 
to  pass  on  or  through  the  spaces  inclosed  by  the  rectangular 
secondary  branches  of  the  six-radiate  spicula ;  and  from  this 
circumstance,  as  well  as  from  the  fact  of  the  projecting  hut 
Btill  imbedded  spicula  forming  conical  tubercles  or  thin  spaces, 
I  am  inclined  to  consider  these  spaces  (which  are  also,  from 
the  form  of  the  six-radiate  spicula,  somewhat  elevated)  as  the 
parts  of  the  surface  set  aside  for  the  cutaneous  attachments 
of  the  central  portion  of  the  skeleton,  and  as  homologous  in 
this  newfomiofTethea  to  the  conical  elevations  of  T-cranutm, 
or  hemispherical  bulgings  of  T.  li/ncurmm. 

I  have  already  stated  the  general  characters  of  the  different 
kinds  of  spicula  which  I  have  observed  in  thia  sponge,  but 
the  very  interesting  nature  of  these  silicioua  structures  de- 
mands a  few  additional  remarks. 

Into  the  consideration  of  their  chemical  composition  I 
shall  not  at  present  attempt  to  enter, 

I  am  rather  anxious  to  direct  attention  to  their  exact  con- 
fiijiiraf.ion  and  to  their  mode  of  derclopmcnl. 

From  the  comparatively  large  size  of  the  elongated  spicula 
of  this  species  of  Tethea,  I  am  atrongly  confirmed  in  an 
opmion  which  I  have  long  entertained  from  the  examination 
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of  otlier  Bilicioug  sponges,  tliat  these  structures  posseaa  precise 
geometrical  forms.  I  am  not  prepared  at  present  to  enter  into 
details,  for  the  subject  is  one  beset  with  many  difBcnlties, 
but  I  may  state  generally — lat,  That  all  ailieious  spicula,  with 
amtinuom  nutrgiiis  and  pointed,  rounded,  or  appartnlly  trun- 
cated extremities,  are,  in  fact,  oUong  eliipsoids  or  avoids, 
more  or  leas  compressed  or  not  in  ilte  direction  of  tlicir  con- 
jugate diameter,  and  more  or  leas  spirally  tvmted  or  not 
around  their  transverse  diameters ;  2d,  That  all  the  forma  of 
unbranched  spicula  are  reducible  to  dlipsoids  or  ovoids,  or  to 
linear  combinatums  of  these;  and,  3d,  That  the  radiations  of  tlie 
branched  epicida  are  not  only  poitions  of  ellipsoids  or  avoids, 
but  are  arranged  in  reference  to  one  another  at  definite 
angles. 

No  one,  as  far  as  I  am  aware,  has  hitherto  investigated 
the  mode  of  development  of  the  silicious  spicula  Dr.  Grant 
in  Malicltondria,  and  Mr.  Carter  in  Spmigillet,  have  observed 
them  forming  in  the  embryo  sponge,  but  the  combination  of 
structures  by  which  a  spiculum  is  laid  down  has  not  been 
noted.  Dr.  Grant,  indeed,  appears  to  consider  the  spicula 
crystalline  productions ;  but  the  general  existence  of  a  cavity 
in  their  interior,  the  animal  matter  which  they  contain,  the 
peculiar  forma  which  it  is  generally  admitted  they  preaent — 
all  tend  to  prove  their  organic  origin,  and  clearly  to  distinguish 
them  from  raphidea  or  ordinary  crystals. 

As  the  formation  of  bone,  ahell,  tooth,  hair,  and  other  cal- 
careous and  homy  Btructurea,  has  now  been  ascertained  to 
depend  on  the  deposit  of  calcareous  salts  and  horny  matter  in 
nucleated  particles  peculiarly  figured  and  arranged,  it  becomes 
important  to  determine  whether  the  silicious  spicula  of  the 
sponges  are  developed  in  a  similar  manner.  1  have  not  been 
able  hitherto  to  procure  any  obsei-vations  bearing  directly  on 
this  question,  but  the  general  considerations  and  structural 
arrangements  nppear  to  me  to  indicate  clearly  a  law  of  de- 
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velopment  of  these  bodien,  which  I  would  thus  state 
visionally : — A  spicuhim  is  fanned  by  a  serws  of  epongr-for- 
tides,  so  arranged  in  a  column  or  system  as,  hy  l)u  silicifUalion 
of  more  or  less  of  their  eontiguous  stirfacrs  and  auhstanix,  to  form 
a  continuous  rod. 

Mode  of  union  of  different  parts  of  Skeleton. — Homy 
of  the  same  ufttura  as  the  peculiar  substance  which  forma 
entire  skeleton  of  the  keratose  sponges,  hut  more  delicate  and 
tranapnrent,  hinds  together  the  spicula,  and  counecta  the 
fasciculi  of  the  central  portion  of  the  framework. 

The   diminished   quantity  and  greater  delicacy  of 
homy  connecting  matter  in  the  TetLea  now  under  consit 
ation,  a3  well  as  in  Tetlua  cranium,  appears  to  me  to  dej>end 
on  the  greater  contractility  of  the  soft  texture  of  these  -spongea, 

Towards  the  periphery  of  the  intermediate  or  radiating 
masses,  the  long  spicula  are  bound  together  by  numerous 
fibre-cells,  which  may  be  contractile,  but  from  their  thin  and 
dry  aspect,  I  am  inclined  to  consider  them  as  ligamentous, 
and  consequently  bettor  adapted  to  the  movements  of  the 
vario\i3  parts  of  this  sponge  than  the  elastic  but  mora  rigid 
homy  texture. 

The  minute  curved  spicula,  which  are  not  very  Dnm< 
are  always  to  be  found  an-anged  across  the  long  spicula 
as  their  length  nearly  corresponds  to  the  breadth  of  a  i»air  of 
the  latter,  and  as  I  have  not  nnfrequently  seen  them  hooked 
on  in  this  position,  I  am  inclined  to  consider  them  aa  connec- 
tive etnictures. 

ContractUUy  and  eontractiU  textures  of  Tethea. — I  have 
not  had  a  snfflf  iently  favourable  opportunity  of  observing  the 
contractility  of  Tethea.  I  have,  however,  no  doubt  whatever, 
from  the  recorded  observations  of  Donati  and  of  Audouin,  and 
Milne  Edwards,  that  these  sponges  are  capable  of  slow  but 
decided  contractions  and  relaxations.  In  the  outer  part  of 
the  recently-formed  rind  the  fleshy  substnncc  consists  of 
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slightly  graaular  but  transparent  substance,  in  which  are 
embedded  numeroua  nucleated  cells.  These  cella  are  gene- 
rally acutely  spiudle-shaped,  or  split  at  one  or  both  extremi- 
ties. They  are  more  abundant  around  the  water-orifices,  and 
are  there  intermixed  with  many  stdlate  and  bi-stellaie  silicious 
spicula. 

The  inner  part  of  the  rind  is  denser,  and  consiata  almoat 
entirely  of  nucleated  fibre-eella,  wLicb  run  more  or  less  trans- 
versely, or  across  the  axes  of  the  spicula. 

Similar  fibre-cells  are  met  with  abundantly  in  the  fleshy 
walla  of  the  larger  water-cauals  of  their  intermediate  substance, 
along  with  stellate  and  bistellate  silicioua  spicula. 

The  anatomical  characters,  arrangement,  and  illations  of 
the  fibre-cells  of  Tethea,  taken  along  with  the  acknowledged 
contractility  of  t!ie  group,  indicate  the  functions  of  the  fibre- 
cells  in  the  economy  of  these  sponges.  Their  peculiar  aspect, 
elongated  form,  transverse  relation  to  tlie  spicula,  and  grouping 
around  the  water-canals,  appear  to  me  to  indicate  very  clearly 
their  muscular  character,  I  do  not,  however,  conceive  them 
to  be  the  only  contractile  structures  in  the  mass  of  the  sponge ; 
for  I  am  inclined  to  believe  that  the  slightly  gramdar  gelati- 
nous matrix,  in  which  they  and  the  other  structures  are  em- 
bedded, is  also  capable  of  a  alow  but  decided  change  of  form, 
like  the  mass  of  an  ama>ba,  or  the  peculiar  texture  with 
wliich  observers  are  now  familiar  in  so  many  of  the  lower 
organisms,  and  which  has  been  termed  by  Dujardin,  Sarcode. 

The  more  energetic  contractility  of  the  fibre-cells  would 
appear  to  be  concentrated  on  the  spicula  and  skeleton ;  the 
movements  of  the  gelatinous  matrix  probably  regulate  the 
diameter  and  capacity  of  the  water-canals. 

Fores,  Water -Passaijce,  and  Oscida. — The  pores,  or 
afferent  wateiKtrifices,  are  arranged  in  groups  of  three,  each 
group  in  relation  to  a  six-radiate  spicuhim,  so  that  a  pore  is 
situated  in  each  angle  between  the  three  primary  branches  of 
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the  spiculuiD.  As  a  result  of  tliis  anangement,  it  may  be 
observed  that  when  two  or  more  of  the  six-radiate  spicula  are 
symmetrically  arranged,  each  elongated  octagonal  nicah  in- 
cludes two  pores— -one  at  each  of  its  extremities,  and  belong- 
ing to  distinct  groups  or  systems.  Dr.  Johnston  has  denied 
the  existence  of  pores  and  oscula  in  Tcihea  cranium.  I  have, 
however,  satisfied  myself  that  pores  of  that  sponge  are  situ- 
ated in  the  furrows  between  the  conical  papiUie.  Dr. 
Johnston's  observations  were  made  on  a  specimen  preserved 
in  spirits,  with  which  I  supplied  him  ;  my  own  obser\'ation8 
were  made  on  similar  specimens.  Neither  Prof  EA  Forbes 
nor  I  could  detect  with  the  naked  eye,  or  Ly  means  of  lenses 
of  low  power,  either  pores  or  oscula  in  the  living  sponge 
examined  in  sea-water.  But  as  the  specimens  had  been  for 
some  hours  out  of  the  water,  and  were  not  examined  after  a 
sufficiently  long  interval  of  undisturbed  repose,  I  am  inclined 
to  attribute  our  failure  in  detecting  the  contractility  of 
Tethea,  and  also  the  pores  and  oscula,  as  had  previously  been 
done  by  Audouin  and  Milne  Edwards,  to  the  continued  con- 
traction produced  by  the  disturbance  of  the  animal. 

I  have  not  been  able  to  detect  in  T.  a-aniwn  any  trace 
of  oscula ;  but  if  an  inference  may  be  drawn  from  their 
situation  in  other  sponges,  I  would  be  inclined  to  look  for 
them  on  the  conical  spicular  elevations  of  the  riud. 

I  have  already  referred  the  somewhat  elevated  spaces, 
bounded  by  the  rectangular  extremities  of  tlie  six-radiate 
spicula,  or  the  assumed  corresponding  dodecahedral  spaces 
of  this  new  species,  to  the  conical  spicular  elevations  of  T. 
cranium  ;  I  am  therefore  inclined  to  believe,  that  if  oscula 
exist  at  all  in  the  form  now  under  consideration,  they  must 
be  sought  for  in  these  spaces. 

It  is  interesting,  in  connection  with  this  question,  to 
observe  that  the  recent  rents  or  fissures  in  the  rind  are 
generally  margined  by  the  denuded  quadrangular  extremities 
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of  the  aix-radiate  spicula,  while  the  pores  in  their  aemi- 
octagoual  recesses  still  remaiu  entii'e ;  so  that  these  fissureB, 
and  perforated  grooves  which  result  from  them,  may  be  con- 
sidered as  a  linear  arrangement  of  the  spaces  in  which  it 
may  be  iuferrtid  the  osciila  ought  to  develop.  As  au  addi- 
tional e'v-idence  in  favour  of  the  opinion  I  have  already 
stated  in  reference  to  the  position  which  the  oscula  of  Tethea 
ought  to  occupy,  I  may  refer  to  Mr,  Huxley's  recent  account 
of  an  Australian  species,  in  which  he  found  irregular  aper- 
tures or  pi-ominent  tubercles  on  the  surface.  Now  these 
could  not  have  been  pores,  which  he  does  not  appear  to  have 
looked  for.  They  must  have  been  oscula;  and  their  relations, 
as  far  as  they  are  given,  are  in  accordance  with  this  sup- 
position. 

I  have  arrived  at  the  conclusion,  therefore,  that  there  are 
afferent  orifices  or  pores  in  T.  cravium,  and  in  the  Tethea 
now  under  consideration,  but  efferent  orifices  or  oscula  exist 
in  neither.  How  the  water  and  animal  deliris  escape  from 
T.  cranium  I  have  not  yet  determined ;  but  if  I  may  hazard 
an  opinion  as  to  their  mode  of  exit,  it  is  that  they  pass  off 
through  the  older  and  more  open  portions  of  the  rind,  where 
the  central  or  radiating  spicula  are  nearly  laid  bare,  or  have 
begun  to  project  Although  tlie  rind  is  continuous  in  T. 
cranium,  it  is  never,  as  far  as  I  am  aware,  imiform :  the 
more  recent  portions  are  smooth,  without  projecting  spicula 
or  conical  elevations ;  the  portions  ot  medium  age  present 
the  characteristic  conical  projections ;  the  more  ancient 
portioils  are  comparatively  open  and  porous,  the  projections 
have  disappeared,  and  the  radiating  spicula  project.  These 
more  ancient  portions  of  the  rind  of  T.  cranium  correspond  to 
the  rindless  portions  of  the  surface  of  the  Spitzbergeu  species. 
From  these  facts  and  considerations  I  have  come  to  the 
conclusion,  provisionally — 1st,  That  neither  T.  cranium  nor 
the  Spitzbergen  T.  possesses  efferent  orifices  properly  so  called; 
VOL.  I.  2  b 
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2d,  Tliat  in  T.  cranium  the  water  and  ckbris  find  an  exit 
through  the  more  ancient  portions  of  the  rind ;  3d,  That  in 
the  Spitzhergen  species  the  water  and  debris  pass  off  through 
the  rents  in  the  more  recent  portions  of  the  surface — through 
the  o\K:n  parts  of  the  surface  where  the  rind  is  thin  or 
deficient,  hut  principally  through  the  perforated  grooves, 
which  are  in  fact  partially  repaired  fissures. 

The  pores  of  the  Spitzbergen  Tethea  are  the  orifices  of 
tubes  which  pass  through  the  rind. 

From  what  has  been  already  stated,  it  wiU  he  perceived 
that  these  tubes  are  armnged  in  groups  of  tln-ee  ;  the  three 
tubes  of  each  group  being  set  around  the  shaft  of  the  corre- 
sponding six-radiate  Bpiculum,  which  is  in  fact  the  axis  or 
skeleton  of  the  group. 

It  must  he  recollected,  however,  that  the  branched  heads 
of  the  six-radiate  spicula  are  aiTongcd  at  various  deptlis  in  the 
rind ;  and  as  they  always  appear  to  embrace  a  water-tube  in 
each  of  their  primaiy  angles,  and  are,  besides,  not  placed  per- 
pendicularly under  one  another,  so  the  tubes  which  proceed 
inwards  from  the  primary  angles  of  the  superficial  to  the 
primary  angles  of  the  deeper  spicula  must  be  twisted  or  bent 

Wliether  the  water-tubes  of  tlie  rind  ramify  I  have  not 
been  able  hitherto  to  determine,  but  it  appears  to  me  probable 
that  they  do,  because  the  eix-ratliate  spicula  are  more  nimier- 
oua  towards  the  surface  of  the  rind  than  at  its  central  aspect, 
and  therefore  the  groups  of  water-tubes  nmst  be  proportionally 
increased  in  number  towards  the  periphery, 

I  have  already  stated  that  it  appears  to  me  highly  pro- 
bable that  in  the  younger,  and  therefore  more  symmetrica] 
form  of  this  sponge,  the  six-radiate  spicula  of  ifs  rind  are 
arranged  in  systems  so  as  to  include  a  dodecahedron  in  six 
octagons,  that  each  octagon  encloses  a  pair  of  pores,  while  the 
dodecaliedron  includes  in  its  own  share  the  terminal  bundles 
of  the  intermediate  portion  of  the  skeicloii,  and  is  at  the  same 
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time  the  typical  position  of  the  osciile  or  feculent  orifice  of  the 
system  of  sponge-groups  by  which  it  is  surrounded.  It  there- 
fore becomes  a  question,  since  the  superficial  spicula  of  the 
rind  are  not  arranged  perpendicularly  above  the  deeper,  what 
are  their  relations  in  this  respect.  I  have  not  succeeded  in 
determining  any  relation  ;  but  from  what  may  be  observed  in 
the  more  symmetrically  developed  T.  craniuvi,  I  am  inclined 
to  suspect  that  the  successive  strata  of  systems  of  spicida  are 
80  arranged  that  lines  passing  through  their  centres  would  be 
spiral. 

The  comparatively  minute  canals  of  the  rind  become 
larger  as  they  pass  into  the  intermediate  or  radiating  masses 
of  the  sponge.  They  no  longer  retain  the  same  fixed  relations 
to  the  skeleton,  but  retiring  from  tlie  immediate  vicinity  of 
the  spicular  fasciculi  they  pass  inwanls,  frequently  anastomos- 
ing in  the  interior  of  the  intermediate  spongy  mass.  The 
anastomoses  become  more  frequent  as  the  tubes  approach  the 
nucleus,  in  which  they  degenerate  into  areolse. 

The  afferent  water-canals  are  at  first  not  to  be  distin- 
guished from  the  more  or  less  frequently  anastomosing  efferent 
tubes  ;  but  as  they  collect  together  into  larger  branches,  and 
converge  outwards  and  downwards  to  the  equatorial  region, 
and  the  attached  polar  region  of  the  sponge,  they  become  so 
mnch  larger,  and  their  aspect  is  so  peculiai-,  that  they  at  once 
catch  the  eye.  Their  walls  are  surrounded  by,  or  rather 
consist  of,  a  semi-tmnsparent  matter,  consi.sting  of  the  peculiar 
granular  sarcode,  intermixed  with  fibre-cells  and  stellate 
Bpicula  already  described.  These  efferent  tubes  all  terminate 
at  right  angles  or  obliquely,  mediately  or  immediately  in  the 
fissures  or  perforated  grooves  on  the  surface,  and  the  abundant 
gelatinous  material  of  their  walls  is  continuous  with  the 
matter  of  the  same  kind  which  I  have  already  described  aa 
filling  up  and  repaiiing  the  recent  fis.sures  and  reducing  them 
to  their  perforated  grooved  form.     The  fissures  result  from  the 
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internal  development  of  the  mass  ;  so  that  the  efferent  chan- 
nels of  this  sponge  are  in  fact  mechanical  openings — vents 
produced  by  its  internal  growth. 

I  have  already  described  the  textures  which  enter  into 
the  Btnictiire  of  the  rind,  and  which  line  its  watcr-tiibea. 

I  have  also  stated  that  the  same  textures  surround  the 
afferent  canals. 

The  perforated  membrane  of  the  grooves  contains  more  abun- 
dant fibrous  texture,  and  a  greater  number  of  stellate  spicula. 

The  walls  of  the  afferent  water-canals  in  tlie  int^nnediate 
masses  are  lined  by  minute  bodies,  which  may  be  denominated 
sponge-particles.  My  specimens  having  been  preserved  in 
alcohol,  I  have  been  unablo  to  detect  on  the  sponge-particles 
the  cilia  which  they  present  in  the  living  Grantia,*  and 
for  the  discovery  of  which  we  are  indebted  to  Dr.  Dobie  and 
Mr.  Bowerbank.  I  have  no  doubt,  however,  that  these  par- 
ticles are  covered  with  cilia,  and  that  the  currents  through  the 
canals  are  produced  by  their  agency.  The  particles  present 
the  usual  nucleus,  cellular  contents,  and  the  clear  space  or 
contractile  vesicla  They  are  from  the  2000th  to  the  3000th 
of  an  inch  in  diameter. 

In  the  intermediate  masses  of  this  sponge  there  are  also 
to  be  met  with  verj-  abundantly,  but  irregularly  distributed, 
minute  cellules  about  the  4000th  of  an  inch  diameter,  many 
of  them  with  tails  or  pitwesses  like  spermatozoa,  and  occa- 
sionally exactly  resembhng  spermatozoa.  Frem  a  preserved 
specimen  I  cannot  pretend  to  determine  whether  these 
minute  bodies  are  the  earlier  forms  of  other  sponge-particles, 
or  whether  they  are  actually  spermatozoa. 

Ova  are  also  very  abundant  in  the  intermediate  masses. 
When  minute  the  ova  exhibit  a  nucleus  or  genniaal  vesicle, 
but  when  larger  they  present  the  appearance  of  mulberries, 
or  minute  spherical  botryoidal  masses. 

'  Six  Gaudsir'a  Aaanh  of  Anatoiuy  and  P/iysivlviry,  pp.  127-129. — Em. 
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Many  of  these  masses  appear  to  me  to  break  up  into 
the  constituent  elements  of  the  intermediate  masses  of  the 
sponge,  while  others  near  the  denuded  portion  of  the  surface 
are  arranged  and  developed  into  new  rind.  Some  of  these 
ova-like  bodies  have  a  distinct  covering  of  silicious  granules, 
and  if  we  are  to  be  guided  by  the  analogy  of  Spongilla,  they 
must  be  the  sources  of  the  ciliated  or  locomotive  particles 
which,  ejected  from  the  parent,  move  off  to  become  fixed  and 
developed  as  independent  individuals. 


UNDESCBLBEU  FORM  OF  GASTEIIOI'OU   MOtXUSK. 


X.— ON  AN  UNDESCEIBED  FOKM  OF  GASTEROP 
MOLLUSK  FliOM  THE  FIRTH  OF  FORTH.* 


After  the  severe  storm  which  occurred  in  Februaiy  1855^  t 
of  rny  pupils,  Messrs.  Cleland  and  Brj'den,  applied  to  me  f 
assistance  in  determining  a  number  of  animals  which  they 
had  picked  up  on  tlie  beach  opposite  the  Black  Rocks  at 
Leith.  The  collection,  with  oue  exception,  consisted  of  or- 
dinary forms.  The  peculiar  specimen  was  a  Gosteropod 
Mollusk,  dead,  apparently  bleached,  somewhat  rubbed,  and 
presenting  the  appearance  of  an  Eolis  deprived  of  its  plumes. 
The  novelty  of  its  form  was,  however,  specially  evinced  by 
the  remarkable  characters  of  its  branchiae,  which  consisted 
of  a  number  of  closely-arranged  longitudinal  laminte,  depend- 
ing from  the  roofs  of  true  crypts,  situated  one  on  each  side  of 
the  body  near  the  head,  and  opening  out  in  the  lateral  groovf 
under  the  margins  of  the  mantle. 

The  specimen  was  at  once  handed  over  to  me,  aud  ( 
examination  proved  to  be  a  new  form  closely  allied  to  Di- 
phyllidia. 

The  animal  is  white,  inclining  to  pale  citron,  except  t 
hranchiie,  which  are  light  brownish  yellow. 

The  body  is  elongated,  ovate,  gradually  acuminated  p 
teriorly,  and  somewhat  depressed.  Its  extreme  length  is 
inch  ;  its  gi-entest  breailth  across  the  mantle  g-inch. 

Tlie  mantle  is  kite-shaped,  its  posterior  angle  reaching  t 

*  Tliis  paper  wsa  written  in  the  yeiir  laflS,  and  ialenilwl  to  b*  read  b 
IlieWernenan  Sociuty,  wliich  it  waa  at  thuttinu-  pruposnl  to  rcoutlttitul 

aa  this  iUca  wu  nut  carried  out  Xhe  |ia{-i.'r  vna  neyet  publiitlioL—Exis. 
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extremity  of  the  body,  and  almost  fusing  into  the  corre- 
BpoudiDg  apex  of  the  foot  Oil  its  siiriace,  at  its  lateral  angles, 
are  two  circular  couvexities,  which  nearly  muet  in  a  depreasiou 
at  the  middle  line.  These  convexities  are  the  vaulted  toofs 
of  the  crypts  which  contain  the  brancliia;,  the  deeper  colour 
of  which  appears  through  them.  Behind  the  depression  be- 
tween the  branchial  convexities  is  a  longitudinal  elevation 
which  tapers  backward,  is  bounded  laterally  by  two  slight 
furrows,  and  is  produced  by  the  subjacent  visceral  mass. 
Beyond  these  furrows  the  margins  project  over  the  lateral 
grooves.  The  anterior  margin  of  the  mantle  is  convex,  pre- 
senting at  its  centre  a  concave  incision,  where  it  is  also 
elevated  or  tilted  backwards,  Behind  the  concave  incision, 
and  exactly  repeating  its  curvature,  a  number  of  opaque, 
slightly-raised  ridges  extend  across  the  mantle  at  equal  dis- 
tances, but  becoming  fainter,  ate  lost  as  they  reach  the 
branchial  elevations.  Ten  or  twelve  faint  opaque  white 
stripes,  which  become  narrower  aud  fainter  as  they  pass  back, 
diverge  from  the  concave  incision  along  the  mantle  over  its 
elevations,  and  are  lost  about  the  middle  of  the  back.  These 
stripes  are  more  distiuct  towards  the  middle  line  than  at  the 
mai^ins  of  the  mantle. 

The  foot  corresponds  in  form  with  the  body.  It  is  some- 
what narrower  than  the  mantle ;  with  which  it  is  nearly  in 
contact  posteriorly,  where  the  apices  of  the  two  structures 
appear  to  run  into  one  another.  It  is  transversely  rugose  ; 
but  smootli  along  both  margins.  A  mesial  furrow  extends 
along  its  posterior  third.  In  front  its  mai'gin  is  concave,  and 
in  contact  with  the  oval  disk. 

The  mantle  and  foot,  but  particularly  the  former,  are  con- 
siderably broader  than  the  body  ;  so  as  to  include  between 
their  projecting  margins  on  each  side  a  gi'oove,  the  bottom  of 
which  is  formed  by  the  side  of  the  body.  The  gi'oovcs  ai'e 
narrow  behind,  where  they  are  terminated  by  the  fusion  of  tlie 
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apices  of  the  foot  and  mantla  They  become  wider  as  thn 
extend  forwards ;  and  at  the  lateral  angles  of  the  luantl 
each  divides  into  a  notch-like  furrow  which  separates  I 
anterior  lateral  part  of  the  pedal  margin  from  the  low 
margin  of  the  head-veil ;  and  into  a  deejwr  furrow  wk 
extends  across  the  back  to  become  continuous  with  the  o 
responding  furrow  of  the  opposite  side,  and  to  seiiarate  t 
mantle  and  bead-veil  from  one  another. 

The  head  presents  in  front  and  below  an  oval 
which  consists  of  a  number  of  concentric  fleshy  folds 
contact  posteriorly  with  the  anterior  marginal  concavity  of  ti 
foot.  When  the  margins  of  a  longitudinal  slit,  which  j 
situated  in  the  centre  of  the  disk,  are  separated  by  a  j 
needles,  the  dentated  edges  of  a  pair  of  hard  dark-coloun 
homy  lateral  jaws  are  seen  and  felt  The  oval  disk  i 
evidently  the  retracted  condition  of  a  short  proboscis, 
head-veil  is  crescentic  Its  anterior  convex  margin 
slightly  fused  at  the  middle  line  in  front  with  the  sup* 
margin  of  the  oval  disk ;  while  its  posterior  concave  margin  Sj 
elevated,  opaque,  and  separated  from  the  front  of  the  manfl 
by  the  nncbal  furrow.  Its  horna  are  directed  downwanS 
and  backwards,  and  separate  the  divisions  of  the  '. 
grooves,  as  already  stated.  From  each  horn  a  ridge  ej 
to  its  anterior  margin.  In  texture  and  colour  the  head-TC 
resembles  the  mantle, 

From  the  bottom  of  the  nuchal  furrow  in  front  of  the  c 
cave  incision  of  the  mantle,  a  semicircular  fold  rises  s 
include  a  transversely  oval  pit.     The  middle  of  the  fold  i 
elevated  into  a  lamina,  which  rises  obliquely  in  front  of  t 
pit.     In  the  pit  itself  are  two  rounded  papillae,  and  on  t 
fore  and  outer  part  of  each  is  a  minute  eye. 

At  the  anterior  extremity  and  widest  part  of  each  late 
groove,  and  immediately  under  each  lateral  angle  of  1 
mantle,  there  is  a  cavity  which  contains  brancliiEe.    The  ci 
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Opens  by  a  wide  orifice  iindor  the  overhanging  lateral  angles 
of  thia  mantle,  which  aie  slightly  curled  up  or  elevated.  The 
cavitiea  nearly  meet  from  the  opposite  sides,  and  appear  to  be 
the  real  terminations  in  front  of  the  lateral  grooves.  The 
hronchite  consist  of  from  twelve  to  fifteen  laniinie,  closely  set 
together,  extending  from  before  backwards,  longer  iuterually 
in  the  cavity  than  externally,  where  they  are  small,  short,  and 
indistinct.  Tlie  larger  lamina!  at  the  inner  part  of  the  aeries 
are  attached  to  the  vault  of  the  cavity ;  the  shorter,  less  dis- 
tinct plates  deiJend  from  the  under  surface  of  the  projecting 
margin  of  the  mantle.  The  laminfc  are  of  a  light  brownish- 
yellow  colour,  and  appear  each  to  consist  of  a  double  mem- 
brane with  a  quarter  lens  ;  and  under  a  favourable  light,  a 
number  of  faiut  opaque  lines,  each  of  which  preseuta  a  few 
dots,  apparently  orifices,  may  be  observed  to  be  arranged  on 
the  imder  surface  of  the  anterior  half  of  the  projecting  margin 
of  the  mantle.  Each  line  runs  obliquely  from  behind  forwards 
and  inwards. 

The  common  genital  vestibule  ia  situated  in  the  riglit 
lateral  groove,  immediately  behind  and  below  the  branchial 
chamber  It  is  circular.  From  its  anterior  compartment  an 
elongated  male  organ  projects.  Its  posterior  compartment 
presents  the  opening  of  the  female  oigans. 

Tlie  anus  ia  situated  on  the  apex  of  a  cylindrical  papilla, 
at  the  middle  of  the  light  lateral  groove. 

Tills  animal  ia  evidently  an  infera-branchiate  niolluak. 
In  the  position  of  the  anus,  and  in  its  characters  generally, 
it  closely  resembles  Diphyllidia,  but  differs  from  that  genus 
in  the  arrangement  of  the  branchife,  which,  instead  of  con- 
sisting of  a  series  of  oblique  lamina  arranged  along  the 
two  posterior  thirds  of  each  lateral  groove,  are  in  the  form 
of  transverse  series  of  longitudinal  laminie  depending  from 
the  reofs  of  the  two  lateral  cavities.  So  very  marked  was 
the   apparent    difference  between  my    specimen   and   the 
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deacriptioiia  and  drawings  of  Diphyllidia,  that  I  had  no 
hesitation  in  referring  it  to  a  new  j^enus,  which  I  had  pro- 
posed to  denominate  Cryptophylloma.  Professors  Jonieson, 
AUman,  and  Huxley  all  agi^eed  with  me  as  to  the  novelty  of 
the  form.  Within  the  last  few  days,  however,  I  have  again 
carefully  examined  the  specimen,  and  have  discovered  the 
oblique  dotted  markings  under  the  margin  of  the  cloak. 

I  am  now  inclined  to  believe  that  it  is  merely  n  new 
species  of  Diphyllidia,  with  its  posterior  branchial  lamime 
removed  or  torn  off.  I  am  the  more  inclined  to  believe 
that  this  is  the  case  from  the  examination  of  Mr.  Albany 
Hancock's  drawing  in  the  first  volume  of  Forbes  and 
Hanley's  British  MoUusca,  and  from  a  reperusal  of  Otto'a 
description  (D.  liniata)  in  the  tenth  volume  of  the  Nm?a  Ada. 
Otlo  states  that  "  the  brauchiK,  whore  they  terminate  under 
the  curved  anterior  border  of  the  mantle,  become  suddenly 
broader,  and  form  a  process  which  passes  into  a  hollow  in  the 
form  of  a  blind  sac,  so  that  the  right  aitd  left  brancbia; 
nearly  touch  one  another  between  the  body  and  the  mantle." 
If  my  supposition  be  correct,  the  existing  descriptions  of  the 
brancbifc  of  Diphyllidia  are  insuificient  - 1  have  no  doubt 
that  each  [lortion  of  the  branchial  lamina?  in  that  genus  will 
be  found  to  depend  obliquely  from  behind  forwards  and 
inwards  from  the  lower  surface  of  the  free  margin  of  the 
nuintle,  and  that  the  anterior  ones  become  crowded  together 
as  a  transverse  series  of  large  longitudinal  plates  in  the  pit  or 
crypt  in  which  the  lateral  groove  terminates  under  the 
lateral  angle  of  the  mantle.  As  I  have  only  discovered  the 
markings  under  the  mai'gin  of  the  mantle  witliin  the  last  few 
days,  I  have  not  yet  had  time  to  commimicate  with  Mr. 
Hancock.  At  a  subsequent  meeting  of  the  Society  I  hope 
to  be  enabled  to  submit  the  I'esult  oi'  additional  inquiries 
regarding  this  form  of  moUusk. 
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-ON  THE  NATURAL  HISTORY  AND  ANATOMY 
OF  THALASSEMA  AND  ECHIUKUS.  By  Edwaed 
FoEBES  and  John  Goodsir.* 

AuoNG  the  Eadiata  of  the  British  seas  are  tn'o  animals  which, 
in  their  general  appearance,  rather  resemble  Anmlides  thau 
Echinodermata,  to  which  latter  class  they  structurally  belong. 
These  are  the  Thalassema  neptuni  and  Echiums  wigarU, 
members  ofthe  family  77«i?a»(fmac«E  in  the  order  SipunmUidee, 
B  zoological  and  anatomical  description  of  which  species  we 
have  to-day  the  pleasure  of  submitting  to  the  Wernerian 
Society. 

The  family  Tkalassemacem  includes  a  group  of  vermigrade 
Eckiiwdtrmata,  characterised  by  having  cylindrical  worm- 
like bodies  terminated  at  one  extremity  by  a  mouth,  which  ia 
placed  at  the  end  of  a  short  proboscis,  to  which  ia  appended  a 
remarkable  sheath-like  appendage,  and  at  the  other  by  an  anus 
with  no  external  appendages. 

These  characters  distinguish  it  from  the  other  families  of 
its  order  ;  from  the  Sipunculaccec,  which  have  a  tentaculated 
trunk,  no  sheath-like  appendage,  and  an  anus  placed  at  its 
;  and  from  the  Priapulaaw,  which  have  a  trunk  without 
tentacula,  no  oral  appends^e,  and  the  anus  at  the  posterior 
extremity  at  tlie  end  of  a  long  filamentous  caudal  appendage, 
which  has  been  regarded  by  some  naturalists  as  a  respiratory 
organ. 
^L  The  genera  TJuiIasseina,Echiurus,BonneUia,a.nd.Stcr7iaspis^ 

^H  '  Bead  before  the  WerncriiiD  N.itviral  lliaUiry  Society  on  23d  Jauuary 

^L    1611. 
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constitute  the  family.  The  first  has  a  simple  oral  appendage 
aiid  no  comeona  bristles  surrounding  its  anus  ;  the  second 
has  also  a  simple  oral  appendage,  but  has  circles  of  corneous 
briatlea  or  setfe  aurroundiug  the  posterior  extremity ;  the  third 
i8  distinguished  by  its  forked  oral  appendage  ;  and  the  fourth 
is  marked  out  from  its  allies  by  the  possession  of  a  corneous 
disk,  surrounded  by  setie  placed  near  its  anterior  extremity. 
But  few  species  are  included  in  these  four  genera.  Of  Thoy- 
lassema  but  one  is  known.  Of  Echiurus  two  have  been 
described,  the  one  a  native  of  our  own  seas,  the  other  of  the 
North  Pacific.  Of  Bonticllia  two  species  are  recorded,  both 
inhabitants  of  .the  Mediterranean,  as  is  also  the  only  known 
species  of  Stemaspis. 

The  Tlutlassevia  neptuni  is  a  native  of  the  coast  of  Cora- 
wall  and  Devon,  where  it  lives  among  submarine  rocks. 
Hence  Lamarck,  in  the  first  sketch  of  his  history  of  inverte- 
brate animals,  styled  it  Thalassema  rtqdum.  It  was  discovered 
by  the  observant  Gaertner,  and  by  Iiim  sent  to  Pallas  under 
the  name  by  which  it  is  now  known.  Pallas,  however,  con- 
sidered it  an  annelide,  and  an  ally  of  the  earthworm,  and 
named  it  Lumhricus  thaiassema,  under  which  name  he  de- 
scribes and  figures  it  in  his  SpiciJajia  Zooloijiea*  Jfontagu 
afterwards  found  it  and  described  it  under  the  name  of  7%u- 
lassina  mntatoria.^  At  the  same  time  he  expressed  his 
belief  that  his  animal  was  identical  with  that  described  by 
Pallas,  but  supposed  that  the  figure  given  by  that  illustrious 
naturalist  was  incorrect.  This,  however,  is  not  the  case,  the 
figure  of  Pallas  well  representing  the  animal  after  preserva- 
tion in  spirits,  in  which  state  doubtless  he  had  only  an  oppor- 
tunity of  seeing  it. 

Of  late  it  has  been  taken  by  Mr.  Hnrvey  at  Teignmouth : 
from  his  specimen  our  structural  account  is  drawn  up.  Of  its 
external  characters  it  need  only  be  mentioned,  additional  to 
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the  descriptions  of  Fallas  and  Montagu,  that  it  possesses  a 
short  retractile  trunk,  as  well  as  an  oral  appendage.  Mon- 
tagu's account  of  its  habits,  when  alive,  is  all  we  know  of 
them,  but  is  most  full  and  interesting,  and  may  be  found  in 
the  eleventh  volume  of  the  Zinnaan  T-ransactioTts. 

The  Eckinrus  mdgaTis  ia  a  much  larger  and  more  remark- 
able animal  A  great  number  of  individuals  of  this  species 
were  thrown  up  on  the  sandy  shore  of  St.  Andrews  during  last 
winter  after  a  severe  gale  of  mud.  The  largest  specimens 
measured  about  six  inches  long  and  ba!f-an-inch  in  diameter. 
The  body  of  the  creature  is  cylindrical,  annulated  with  little 
flat  tubercles,  which  were  floccose  towards  the  two  extremi- 
ties. From  the  anterior  end  projected  a  proboscis  about  half- 
an-inch  in  length,  not  furnished  with  tentaculii,  and  having 
a  deep  red  margin  at  the  extremity.  This  proboscis  ia  re- 
tractile, but  not  so  a  singular  furrowed  fleshy  appendage 
■placed  alongside  of  it.  This  appendage  is  highly  extensile 
and  forms  a  sort  of  sheath  to  the  pi-oboscis.  A  little  way  from 
its  junction  witlj  the  body  are  two  sinning  yellow  cartilaginous 
bristles  ;  short,  lanceolate,  curved,  acuminutt',  and  retractila 
These  are  tlie  genital  hooks.  From  between  them  runs  a  red 
line  down  tlie  body  towanls  the  anus,  marking  the  course  of 
an  internal  vessel  The  whole  of  the  body  is  of  a  bright  pink 
colour,  with  obscure  paler  narrow  rings  and  speckles  caused 
by  the  minute  tubercles  of  the  skiu  being  of  a  paler  hue. 
The  anus  ia  placed  at  the  posterior  extremity  on  a  somewhat 
Sattened  disc,  wliicb  is  surrounded  by  two  cii'des  of  corneous 
Betas,  similar  in  structure  to  the  genital  hooks,  but  short-er. 
They  are  ten  in  niimber  in  each  circle.  The  anus  ia  round 
and  red.  The  sheath  of  the  proboscis  differs  in  colour  from 
the  rest  of  the  animal,  being  of  a  bright  scarlet  It  is  so 
slightly  affixed  to  the  body  as  to  break  off  on  the  least  touch, 
and  in  only  one  or  two  cases  did  we  find  it  attached,  and  then 
it  broke  away  immediately  on  the  removal  of  the  animal. 
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On  keeping  the  Echiurua  alive  in  a  vessel  of  sea-water,  it 
was  coutinually  changing  its  form,  swelling  itself  out  in  various 
parts  so  as  to  assume  very  strange  ami  eccentric  sliaiies.  If 
a  fresh  supply  of  salt  water  was  poured  into  the  vessel,  it 
would  on  a  sudden  become  very  vivacious,  starting  up  to- 
wards the  surface,  and  swimming  with  spiral  contortions  in 
the  manner  of  an  anwiide.  Then  it  would  sink  to  the  bottom 
of  the  vessel,  and  swell  itself  out  with  water. 

The  Ediiums,  like  tlic  Thalaasema,  was  first  figured  and 
described  by  Pallas,  who  obtained  it  from  the  coast  of  Bel- 
gium, lie  gave  a  most  accurate  geuemi  representation  of  it, 
but  strangely  omitted  the  true  proboscis  ;  and  by  all  writers 
since  his  time  the  sheath  has  been  described  as  a  proboscis 
not  only  in  this  case,  but  in  the  descriptions  of  most  of  tlie 
other  Thalasscmacea: 

Montagu  first  pereeived  the  true  relation  of  the  Thalas- 
semn,  and  remarks  in  his  paper  that  it  should  immediately 
precede  Holuthuria.  This  view  of  its  position  was  also  held 
by  Cuvier,  and  more  lately  by  Brandt.  Lamarck,  however, 
placed  the  Thalasscma  and  Echiurus  in  liis  first  division  of 
aniielides,  characterised  by  having  no  feet,  and  including  the 
families  Hinulincs  and  Echiurca..  In  the  latter,  associated 
with  the  earthworm  and  cirratulus,  we  find  these  animals 
before  us.  Many  zoologists  since  his  time  have  looked  upon 
them  as  -worms,  hut  the  structural  details  which  follow  will 
show  that  their  relation  to  the  annelides  is  one  of  analogy 
and  not  of  affinity,  and  that  their  true  position  is  among  the 
Eciiinoderniata  in  the  order  of  Vermigrada  or  SipUTWuHdm.' 

Echiurus — Digestive  Sptem. 
The  digestive  tube  commences  by  a  mouth  of  a  rounded 
form,  very  small  in  the  state  of  contraction,  funnel-shaped 
when  dilated.     The  oral   orifice  is  continuous  with  a  canal 
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-which  is  sacculated  and  contracted  at  intervals,  particiilarly 
in  its  posterior  hal£  This  first  portiou  of  the  intestinal  appa- 
ratus, which  may  be  denominated  the  pharynx,  is  arranged  in 
two  coils  so  as  to  resemble  somewhat  the  figure  8.  These 
coils  are  compressed  and  kept  in  position  by  the  mnscles  of 
the  oral  hooks  and  by  the  blood-vessels,  which  assume  a  com- 
plicated arrangement  in  this  part  of  the  animal.  The  tube 
then  contracts  into  a  highly  muscular  but  very  narrow  (eso- 
ph^us.  This  rather  suddenly  dihitL-a  info  the  remaining  part 
of  the  canal,  which  is  nearly  uniform  in  diameter,  thin  and 
delicate  in  texture  ;  arranged  in  a  somewhat  spiral  direction 
till  near  the  posterior  part  of  the  animal,  returning  upon  itself 
in  the  same  manner  for  two-thirds  of  the  length  of  the  body, 
and  then  proceeding  to  the  cloaca  as  a  straight  and  rather 
narrow  tubo.  The  cloaca  is  smaller  than  the  same  organ  in 
the  Holothuriadw.  From  mouth  to  anus  the  canal  measures 
from  three  to  four  feet  Tlio  pharynx  is  two  inches  long,  the 
(Esophagus  four,  and  the  remainder  is  so  uniform  in  diameter 
as  to  render  it  impossible  ki  distinguish  any  division  into  sto- 
mach, intestines,  etc.,  and  so  fragile  as  to  render  measurement 
very  difficult  The  pharyux  exhibits  distinct  circular  muscu- 
lar fibres,  and  in  the  cesophagus  they  are  so  strong  and  so 
arranged  in  bundles  as  to  give  it  the  appearance  of  a  windpipe. 
The  tube  is  not  connected  to  the  parietes  of  the  body  by  a 
mesentery,  but  by  numerous  delicate  muscular  threads  irre- 
gularly arranged  and  intermingled  with  minute  blood-vessels. 
Near  the  middle  of  the  body  the  folds  of  intestines  are  filled 
with  8  yellow  bilious  mass,  but  we  could  detect  no  trace  of  a 
liver,  or  of  glandular  structure  in  the  coats  of  the  gut. 

The  respiratory  sacs  open  into  the  cloaca  on  each  side  of 
the  rectum.  These  sacs  do  not  ramify,  and  are  about  one-third . 
of  the  length  of  the  animal,  and  exhibit  in  the  living  individual 
lively  motions — contracting,  dilating,  elongating,  and  twisting. 
TiTey  are  of  a  \ivid  red  colour  from  the  number  of  vessels  dis- 
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trihuted  to  them,  and  have  a  mottled  appearance  from  nume- 
roas  microscopic  organs  attached  to  their  external  surface. 
When  a  small  portion  of  the  respiratory  organ  ia  cut  from  the 
living  animal  and  placed  under  the  microscope  in  a  little  sea^ 
water,  the  dots  ohserved  with  the  naked  eye  on  its  outer  or 
peritoneal  surface,  exhibit  the  appearance  of  a  number  of  fun- 
nels, with  their  necks  attached,  aud  their  cup-like  extremities 
standing  erect.  Each  of  these  funnels  has  its  outer  surface, 
rim,  and  inner  surface  or  cavity,  covered  with  cilia  which 
exhibit  lively  raotioua.  The  inner  or  mucous  surface  of  the 
respiratory  sac  has  a  number  of  rounded  somewhat  lobulated 
elevations  on  it,  each  corresponding  to  one  of  the  funnels  on 
the  outer  surfaca  These  elevations  are  covered  with  cilia, 
but  on  the  membrane  between  them  none  could  be  seen. 
The  ciliated  fimncls  could  be  withdrawn  into  the  pouches 
formed  by  the  ciliated  elevations  of  the  internal  aurfiico  ;  but 
we  could  not  obtain  ocular  demonstration  of  what  we  suspect 
to  be  the  case — that  the  cavities  of  the  funnels  open  into  tlie 
common  respiratory  cavities,  and  tliat  the  ciliated  elevations 
of  the  inner  surface  disappear  when  the  funnels  in  the  outer 
surface  are  extended  ;  and  vice  versa,  a  current  being  in  this 
way  established  between  the  respiratory  cavities  and  the  com- 
mon cavity  of  the  body  of  the  animal,  which  is  full  of  sea- 
water.  The  muscular  fibres  of  the  two  respiratory  sacs  ei- 
hibita  peculiar  arrangement.  Both  the  transverse  and  longi- 
tudinal fibres  have  an  undulating  course  so  as  to  surround  the 
necks  of  each  of  the  funnel-shaped  organs  as  tlie  fibres  of  the 
human  gravid  ut«nia  surround  the  uterine  sinuses.  If  the 
currents  of  sea-water  flow  through  the  funnels,  the  contraction 
of  the  mu.scular  fibres  cau  stop  that  flow,  and  enable  the 
animal  to  fill  the  respiratory  sacs  by  the  following  process. 
By  contracting  the  anterior  part  of  its  body,  and  pushing  the 
contained  sea-water  back,  the  animal  distends  its  posterior 
portion  into  a  bulbous  shape,  in  consequence  of  which  the 
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enclosed  portions  of  the  anal  spines  'bccorae  widely  separated ; 
and  from  their  connection  with  the  cloaca  that  cavity  is 
dilated,  and,  acting  like  a  syringe,  sucks  in  more  water.  The 
animal  then  closes  the  anus,  and  contracts  the  cloaca  by  push- 
ing the  water  in  its  body  forwards.  This  sinmltaneoiis  action 
forces  the  water  contained  in  the  cloaca  into  the  respii-atory 
sacs,  along  which  it  is  conveyed  by  their  powerful  vermicular 
or  peristaltic  action.  A  slight  relaxation  of  the  muscuhir 
fibres  of  the  sacs,  and  the  erection  of  the  ciliated  funnels,  will 
allow  the  water  to  pass  into  the  cavity  of  the  body,  while  the 
action  of  the  cilia  will  remove  it  through  tho  same  channels 
in  a  contrary  direction. 

The  vascular  system  consists  of  two  longitudinal  vessels, 
one  nmning  along  the  ventral  surface  of  the  body,  the  other 
along  the  unattached  surface  of  the  intestine.  Tlie  intestinal 
h'uuk  is  always  full  of  blood  in  the  weak  or  dead  animal,  the 
veutral  trunk  always  empty  or  collapsed.  From  this  circum- 
stance, from  the  general  arrangement  of  the  vascular  system, 
and  from  the  iiosition  of  the  respiratory  organs,  we  are 
inclined  to  think,  although  we  have  not  been  able  to  verify 
the  opinion  by  actual  observation,  that  the  former  vessel  is 
the  venous,  the  latter  the  arterial  trunk.  The  vein  com- 
mences by  numerous  radicles  on  the  ojsophageal  portion  of 
the  digestive  tube,  runs  along  the  edges  of  the  gut,  collecting 
branches  as  it  proceeds.  On  the  rectuni,  the  trunk  disap- 
pears by  being  divided  into  innumerable  branches,  which  are 
apparently  arterial,  and  proceed  to  the  respiratory  sacs,  which, 
as  before  stated,  are  highly  vascular.  The  arterial  or  ventral 
vessel  is  apparently  formed  by  radicles  from  the  respiratory- 
sacs  {branchial  veins).  Its  walls  arc  tbin,  and  are  perceived 
with  difficulty  on  the  siirface  of  the  nerv^ous  cord.  In  its 
course  it  supplies  vessels  to  the  intestines ;  and  when  it  arrives 
at  the  convolutions  of  the  phaiynx,  it  sends  off  from  its  right 
Bide  a  large  trunk,  which,  proceeding  to  the  right  oral  hook, 
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BUTTonndA  it  and  its  muscles  by  dividing  and  again  closing. 
It  then  proceeds  to  the  commencemenl  of  Lhc  cesophagus,  and 
joins  a  vessel  to  be  described  immediately.  The  ventral 
vessel,  after  gi%'iiig  off  this  great  trunk,  proceeds  to  the  oral 
extremitj-  of  the  pharjTis,  round  which  it  forms  a  vascidar 
circla  The  latter  sends  branches  back  upon  the  pharynx ; 
and  a  branch  forwaitla,  which  fomis  a  second  circle  or  vascu- 
lar zone  round  the  lip,  ou  the  surface  of  the  nervous  ring,  and 
a  large  trunk  which,  running  to  the  middle  of  the  pharynx, 
dilates  into  a  sacculatod  sinus,  which  probably  owes  its  peculiar 
appearance  to  the  transverse  contractions  into  which  this  por- 
tion of  the  tube  is  generally  thrown.  Tliis  sinus  mns  along 
the  second  portion  of  the  phar^'nx,  and  at  the  conunencement 
of  the  rcsophagns  receives  the  trunk  formerly  described  as 
proceeding  from  the  ventral  vessel.  It  then  terminates  by 
ramifying  on  the  (esophagus,  and  supplying  this  portion  of  tlie 
tube  with  aerated  blood.  Tlie  use  of  the  large  trunk  which 
eomes  off  from  the  ventral  vessel,  is  evidently  to  supply  the 
moutli,  trunk,  and  anterior  part  of  the  digestive  tube,  with 
arterial  blood,  when  the  animal  has  projected  the  anterior  part 
of  the  body,  and  when  the  constriction  of  the  snout,  and  the 
pressure  of  the  sand  in  which  it  is  luring,  would  prevent  tlie 
free  circidation  of  the  blood  in  the  two  vascular  circles,  at 
times  wlien  the  supply  is  absolutely  neceasaiy  from  increased 
muscular  action. 

The  nervous  system  is  very  simple,  being  merely  a  ring 
surrounding  the  anterior  part  of  the  pharynx  w  hen  it  becomes 
continuous  with  the  skin.  From  this  ring  a  nervous  cord 
runs  along  the  under  side  of  the  animal  to  the  extremity  ■ 
the  body,  terminating  abruptly  by  sending  off  a  few  brand 
Along  its  course  the  cord  gives  off  numerous  lateral  tvria 
which  are  unsymmetrical,  and  continue  free  for  a  short  difc 
tnnce  floni  their  origin,  and  then  disappear  in  the  muscular 
parietcs  of  the  body.     When  the  animal  is  contracted,  thi 
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cord  is  arranged  in  close  undulations,  and  exhibits  no  ganglionic 
enlargements.  It  coiisbta  of  a  moderately  long  slieath,iti  which 
the  nervous  matter  is  contained  in  a  very  soft  condition. 

The  reproductive  system  consists  of  four  sacs  which  open 
on  the  ventral  surface  by  minute  orifices,  two  immediately 
behind  the  genital  hooks,  the  other  two  about  an  inch  farther 
back,  and  both  pairs  about  one-third  of  an  inch  from  the 
median  line.  When  the  Eddurus  is  not  in  season,  they  are 
about  one  inch  and  a  half  long,  one-fourth  of  an  inch  in 
diameter,  highly  transparent,  so  aa  to  be  almost  invisible, 
and  possessed  of  the  power  of  twisting  in  all  directions. 
When  the  male  is  in  season  they  become  greatly  enlarged, 
four  inches  long,  half-an-inch  in  diameter,  with  one  or  two 
contracted  portions.  The  contained  fluid  is  milk-wliite,  and 
rather  consistent ;  and  when  examined  under  a  high  power, 
it  is  seen  to  swarm  with  exceedingly  active  globular  sj)er- 
maiozoa,  which  exhibit  rapid  whirling  and  dancing  motions. 
The  male  organs,  when  in  this  condition,  are  remarkably 
beautiful  objects,  being  covered  with  large  thread-like  and 
transparent  scarlet  blood-vessels,  which  are  relieved  by  the 
dead  cream-white  of  the  organs  themselves.  We  have  not 
seen  the  female  sacs  fully  distended ;  when  moderately  so, 
the  eggs  appear  to  be  arranged  as  in  the  roe  of  osseous 
fishes,  and  are  about  the  size  of  millet-aecd.  Examined  under 
the  microscope,  the  egg  appears  as  a  highly  -  tranapai-eut 
globule,  enclosing  towards  its  centre  a  number  of  smaller 
globules  or  cells. 

The  structure  of  Thalasscma  nrphmi  is  in  all  respects 
identical  with  Eckiitrus,  the  only  difference,  and  that  an 
unimportant  one,  being  the  less  complicated  arrangement  of 
the  intestinal  tube. 

The  oral  and  anal  books  and  spines  of  Echiurus,  and  the 
oral  hooks  of  the  Tknlasscmo,  are  protruded  and  withdrawn 
exactly  as  the  setie  and  booklets  among  the  Annclides. 
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From  tlie  anatomical  description  we  liave  now  given,  it  is 
evident  that  the  genera  Echiurtis  and  TJialassema  must  be 
arranged  in  the  class  Echinodermata.  The  body  filled  with 
sea-water — the  respiratory  apparatus — ^the  digestive  system — 
and  the  intestinal  venous  trunk,  are  the  leading  anatomical 
peculiarities,  and  are  characteristic  of  the  echinodermatous 
animals.  The  colour  and  circulation  of  the  blood,  the  want 
of  an  aquiferous  system,  the  ventral  nervous  cord,  and  the 
muscular  system,  show  the  relation  of  these  animals  to  the 
Annclides,  and  prove  that  the  transition  from  a  vermiform 
radiate  animal  to  a  true  articulate  animal,  is  effected  by  the 
symmetrical  atrophy  and  hypertrophy  of  certain  of  the  radiate 
elements  in  each  ring. 
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XII.— ON  PELONAIA,  A  NEW  GENUS  OF  TUNI- 
CATED  MOLLUSKS,  WITH  DESCRIPTION  OF 
TWO  SPECIES.  By  Edwaio  Fokbes  and  John 
G00D8IB.* 


AuONG  the  Ascidian  MoUwaca  which  we  have  collected  to- 
gether, with  a  view  to  a  complete  investigation  of  the  British 
Tunicata,  are  two  remarkable  animals,  which  appear  to  repre- 
sent a  very  natural  genua  as  yet  unrecorded.  They  differ  from 
their  allies  in  the  tribe  chiefly  hy  their  not  being  fixed,  and 
by  their  form,  which  reminds  one  more  of  that  of  a  Sipunculua 
than  of  an  Ascidia ;  indeed  they  may  be  regarded  as  analogues 
of  certain  Sipunculidse,  and  in  that  point  of  view  the  details  of 
their  fonos  and  structure  are  of  much  interest  to  the  naturalist. 

They  are  both  of  a  cylindrical  shape,  having  their  orifices 
on  the  same  plane,  elevated  on  papillose  eminences  at  one  ex- 
tremity of  the  boily.  No  rays  or  tentacula  surround  either  of 
the  orifices.  The  posterior  extremity  of  each  terminates  in 
a  blunt  point  They  live  buried  in  mud,  quite  unattached  to 
any  other  body,  and  are  extremely  apathetic  animals,  presents 
ing  scarcely  any  appearance  of  motion. 

We  have  styled  the  genus  Fdonaia  (irii?,if,  vain),  and  define 
it  as  follows  : — 

Teal,  cylindrical,  unattached. 

Orifices,  without  rays,  or  two  equal  approximated  papillose 
eminences  at  the  anterior  extremity. 

Species  1.  P.  corrv./fala.  Tent,  cfirp  brown,  much  clongatnl, 
ruddy  iorinJded-  tra-nsversely. 

'  TuaU  befun-  tile  WenifriiiD  Niitura]  Hialury  Suci.ly,  April  17,  1841. 
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In  the  mud-filled  cavities  of  old  shells  from  deep  water — 
Anstnither.  It  has  also  been  taken  by  Dr.  Johnston  at  Ber- 
wick 

Species  2.  P.  glabra.  Test,  greenish-ydloWj  smooth^  pilose, 
not  nearly  so  mtoch  elongated  as  the  last. 

Dredged  in  seven  fathoms  water,  in  mud,  Rothesay  Bay. 

Anatomy  of  P,  glabra. 

1.  Muscular  System. — The  mantle  is  similar  to  those  of  the 
other  Ascidi(B,  possessing  longitudinal  and  circular  fibres.  A 
strong  band  of  transverse  fibres  passes  round  the  mantle,  im- 
mediately below  the  anal  orifice,  encroaching  on  the  cavity 
principally  on  that  side.  The  chief  peculiarity  of  the  mantle 
is  its  firm  adhesion  to  the  test. 

2.  Digestive  and  Bespiratory  Systems. — The  respiratory 
opening  is  of  small  size,  and  exhibits  no  folds  or  tentacular 
fringea  The  respiratory  sac  is  elongated,  cylindrical,  con- 
tracting rather  suddenly  towards  one  side  to  become  continu- 
ous with  the  oesophagus.  On  the  external  surface  of  the  sac 
there  are  about  thirty  parallel  transverse  ridges,  which  give 
it  the  appearance  of  a  plaited  frilL  These  plaits  are  less 
apparent  along  the  course  of  the  branchial  artery  and  branchial 
vein,  but  midway  between  them  on  each  side  they  are  very 
prominent,  and  are  tied  each  by  a  minute  cord  to  the  inner 
surface  of  the  mantle.  The  internal  surface  of  the  sac  exhibits 
along  one  side  the  serpentine  double  cord  which  contains  the 
branchial  vein;  along  the  other  side  the  branchial  artery; 
and  from  these  primary  and  secondary  perpendicular  branches 
proceeding,  as  in  the  other  Asddice.  The  transverse  plaits 
on  the  external  surface  of  the  sac  correspond  to  the  primary 
or  transverse  branches  of  the  vessels  on  the  internal  surface. 
The  animal  was  not  examined  when  alive,  but  cilia  without 
doubt  exist  in  great  abundance  on  the  edges  of  the  lozenge- 
shaped  spaces  of  the  sac. 
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The  ceaopiiagiia  commences  by  a  wliite  plicated  opening  at 
the  lower  end,  and  on  one  aide  of  the  sac.  It  is  curved  in  a 
Bigmoidid  form,  and  exliibits  longitudinal  ruga;  tliroiigh  its 
coata.  Near  the  lower  end  of  the  mantle  cavity,  it  terminates 
by  suddenly  dilating  into  the  stomach,  which  is  pear-shaped, 
and  directed  obliquely  upwards  towards  the  side  opposite  to 
the  (Esophagus.  The  internal  sm-face  of  the  stomach  presents 
longitudinal  plicas,  and  is  succeeded  by  the  intestine,  which 
at  first  ciirves  upwai'ds,  then  down  to  the  bottom  of  the  mantle 
cavity,  up  along  the  lesophageal  side  of  that  cavity,  and  be- 
tween its  walls  and  the  branchial  artery,  terminating  about 
the  anterior  third  of  the  animal  in  a  funnel-shaped  anus,  which 
is  out  into  ten  or  eleven  processes  like  the  petals  of  a  flower. 
The  first  part  of  the  intestine  is  white  and  longitudinally 
plicated ;  the  rectum  is  dilated  with  attenuated  coats. 

3.  Vascalar  System.. — The  vascular  system  resembles  that 
of  the  true  Ascidifs,  except  that  there  is  no  heart.  It  consists 
of  two  sets  of  vessels,  with  four  sets  of  capillaries,  a  circle 
in  fact  twice  interrupted,  once  in  the  respiratory  sac,  and 
again  throughout  the  body.  The  branchial  veins  run  along 
the  tranaverae  plaits  of  the  aac,  receiving  secondary  and  ter- 
nary twiga  at  right  angles.  The  primary  branchial  venous 
branches  empty  themselves  on  each  side  into  the  branchial 
venous  trunk,  which  runs  in  the  substance  of  the  double  cord 
wliicli  coasts  the  superior  aspect  of  the  sac.  This  double  coi'd 
terminates  in  an  abrupt  raamier  anteriorly  near  the  oral  ori- 
fice, and  in  a  similar  mamier,  but  after  becoming  smaller,  near 
the  orifice  leading  to  the  ceaophagus.  At  tins  point  the  vein 
becomes  an  artery,  and  probably  sends  back  vessels  to  nourish 
the  sac.  It  now  runs  along  the  cesophagus,  supplying  the 
stomach  and  intestine,  and  giving  off  in  its  course  branches 
to  the  cloak.  The  veins  arising  from  the  arterial  capillaries 
of  the  body  meet  near  the  commencement  of  the  oesophagus 
in  one  trunk,  which,  passing  along  the  inferior  wall  of  the  re- 
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spiratory  sac,  opposite  to  the  branchial  vein,  perfonns  the 
function  of  a  branchial  artery. 

It  is  interesting  to  observe  here  the  differences  between 
the  modes  in  which  the  branches  enter  the  branchial  vein, 
and  strike  off  from  the  branchial  artery.  In  the  former,  just 
before  the  branches  enter  the  trunk,  they  give  off  a  number 
of  vessels,  which  enter  the  trunk  alongside  of  their  parent 
trunk — the  combination  forming  a  sort  of  delta  :  in  the  latter 
they  leave  the  trunk  singly,  and  send  off  their  brandies  in  a 
radiating  direction.  At  a  little  distance  from  the  trunks  of 
both  artery  and  vein,  the  secondary  branches  become  parallel 
to  one  another,  and  perpendicular  to  their  primary  branches, 
the  more  minute  divisions  following  the  same  mode  of  rami- 
fication. 

Not  having  examined  the  animal  when  alive,  we  have  no 
information  as  to  the  nature  of  its  blood. 

4.  Nci'vous  System, — Tliis  system  consists,  as  in  other  As- 
ddicCy  of  a  ganglion  situated  in  the  substance  of  the  mantle, 
between  the  oral  and  anal  orifices.  It  is  globular,  and  sends 
off  nervous  twigs — 1.  To  the  respiratory  orifice  of  the  mantle, 
2.  To  the  respiratory  sac,  where  it  begins  to  exhibit  the  trans- 
verse plaits,  and  3.  To  the  anal  orifice  of  the  mantle. 

5.  Generative  System, — The  generative  organs  consist  of 
two  elongated  tubes,  closed  at  one  end,  open  at  tlie  other, 
and  having  a  great  number  of  close-set  parallel  cffica,  arranged 
at  right  angles,  and  opening  into  them  along  each  side. 
These  tubes  are  attached  to  the  internal  surface  of  the  mantle, 
their  mouths  free  for  a  short  distance,  and  prominent,  the 
rest  of  their  extent  and  the  attached  caeca  adherent  The 
orifices  of  these  organs  are  situate  at  tlie  junction  of  the  first 
with  the  second  quarter  of  the  animal,  and  ono-third  of  the 
other  end  of  each  turns  in  towards  its  neighbour,  and  then 
proceeds  forward  parallel  to  itself.  The  bruucliial  vein  runs 
midway  between  the  generative  tubes,  above,  and  the  bran- 
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cliial  artery  in  a  coiTes])on(liiig  course  below,  so  that  the 
threads  of  attacliment  of  the  j^laits  on  the  external  surface  of 
the  sac  are  fixed  mto  the  tubes,  in  a  series  on  each  side. 

Anatomy  of  P,  comujata. 

The  structure  of  this  species  differs  very  little  from  that  of 
the  P.  ghihra.  The  animal  being  elongat<3d,  the  organs  are 
placed  more  longitudinally.  The  respiratory  sac  is  longer, 
the  stomach  is  longer,  and  is  not  placed  so  much  across  the 
body.  The  oesophagus  runs  down  to  the  bottom  of  the  sac 
before  it  terminates.  The  rectum  is  very  long,  and  of  con- 
siderable width,  but  just  before  it  terminates  in  the  anus,  it 
becomes  very  much  contracted.  The  mantle  exhibits  no 
ridge  or  shelf  below  the  anal  orifice,  but  its  longitudinal  fibres 
are  very  strong,  and  form  a  thick  bundle  at  their  origin  round 
the  rcspiratoiy  opening.  The  test,  instead  of  being  thin  and 
diaphanous  like  parchment,  as  in  P.  (jlabroy  is  thick,  carti- 
laginous in  appearance,  coloured  brown,  and  transversely 
wrinkled  externally. 

From  the  details  of  structure  wluch  we  have  now  given,  it 
is  evident  that  the  Pclo7iaice  are  Ascidixe,  Their  anatomy  is 
important,  as  it  explains  the  nature  of  the  parts  and  organs  in 
the  Tunicata,  They  differ  from  the  other  Ascidicc  more  parti- 
cularly in  being  bilateral  The  generative  organs  are  sym- 
metrical, and  open  one  on  each  side  of  the  anus,  which  is 
directed  towards  the  ventral  surface  of  the  animal,  in  a  line 
with  the  mouth  and  nervous  ganglion.  The  latter  is  thus 
l^roved  to  be  an  abdominal  or  sub-cesophageal  ganglion,  corre- 
sponding to,  or  fonning  one  of  the  chains  of  ganglia  on  the 
abdominal  surface  of,  the  articulata.  In  the  same  manner 
the  bi-anchial  ai-tery  or  heai-t  is  proved  to  be  the  pulsating 

*  Additional  details,  with  sonic  mo<lifR'atioiis  In  the  di«cri])tion,  have 
recently  hn-n  given  hy  Dr.  W.  ('.  M'lutoah,  in  the  Annals  of  KcUaral  Ui^ury, 
June  18U7.— Eds. 
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dorsal  vessel,  and  the  branohial  vein  the  abdominal  vessel 
(when  that  vessel  exists)  in  the  annnlosa.  It  is  interesting 
also  to  peioeive  that,  oo-ezisting  with  this  decided  approach 
to  the  annnlar  type  of  form,  we  have  the  transverse  plaits  of 
the  respiratory  sac  corresponding  to  the  rings  of  an  aiticalated 
animal  The  disappearance  of  a  separate  test  is  also  a  de- 
parture from  the  plan  of  formaticm  in  the  Adcidim,  and  an 
approach  to  other  types  of  fbim,  and  more  particnlairly  to  the 
Cirragrade  JBehinodermaia,  with  certain  of  which  Fdonaia 
has  at  least  an  analogical  relation,  in  the  water-fiUed  body, 
and  in  the  external  form. 

JPdanaia,  in  fine,  is  one  of  those  connecting  genera  so 
valuable  as  filliiur  up  gaps  in  the  system,  and  supplying  links 
in  the  chain  of  structures^  which  runs  through  the  series  of 
bodies. 
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L— ON   ASTNCHRONLSM    OF    THE   AURICULAR   CON- 
TRACTIONS IN  THE  REPTILIAN  HEART.— Mat  14,  1859. 


IIavinq  occasion,  in  the  beginning  of  August  last,  to  inject  the 
arterial  Bystem  of  H-inmsvangtitiie,  I  kid  Itare  the  heart  to  empty 
tlie  vessels  by  bleeiUng.  I  waa  oatoni-ihed  to  observe  wliat  ap- 
peared to  be  a  want  of  sj-nchronisni  in  the  movements  of  the 
auricle*.  After  a  little  observation,  I  was  compelled  to  admit  that 
the  two  auricles  did  not  contract  synchronoitsly,  but  that  after  tho 
ventricular  diastole  the  right  auricle  began  to  contract,  followed  by 
tho  Icil.  I  also  observed  that  the  contraction  of  the  ventricle 
began  at  its  right  side,  in  the  neighbourhood  of  tho  pulmonary 
artery,  and  terminated  on  the  left  or  arterial  sinus  of  the  ve&tricla 
I  now  looked  at  Briicke's  memoir  in  the  Vienna  Transacthns,  and 
found  that  he  had  described  a  ventricular  arrangement  by  which 
venous  blooJ  only  pas&es  into  the  pulmonary  artery  in  reptiles,  that 
the  ventricle  begins  to  contract  on  its  right  side,  and  afterwards  on 
its  left.  He  takes  no  notice  of  any  want  of  synchronism  in  tho 
auricular  contractions. 

MoBsrs.  Arthur  and  Stirling  confirmed  the  observation  on  tho 
lizard,  and  were  also  inclined,  along  with  me,  to  admit  a  somewliat 
Eimilar  aaynchronance  in  tho  auricnlar  contraction  in  the  frog, 
although  I  knew  of  no  arrangement  by  which  this  co-operates  in 
the  sole  transmission  of  venous  blood  to  the  lungs. 

I  exposed  yesterday  tho  heart  of  a  tortoise,  by  removing  four 
portions  of  the  plastron  with  a  trephine,  in  the  presence  of  Mr. 
Turner.  The  asynchronism  of  the  auricles  did  not  appear  to  me  so 
well  marked  as  in  the  lizard.     Mr.  Tumor  scarcely  admitted  its 


existence,  but  latterly  ospresaed  his  opinion  that  the  contraction  of 
the  right  auricle  terminated  before  that  of  the  left.  The  contrac- 
tion of  the  ventricle  appeared  to  both  of  us  to  commence  on  the 
right  side,  and  to  bo  followed  up  by  that  of  the  left  side.  The 
close  of  ventricular  contraction,  or  the  commencenient  of  diastole, 
was  accompanied  by  a  depression  of  the  anterior  wall  of  the  ventricle 
towards  its  right  side. 

The  distension  of  the  pulmonary  artery  followed  the  contraction 
of  the  right  side  of  the  ventricle,  that  of  the  anterior  aorta  appeared 
to  follow  the  contraction  of  the  left  side  of  the  ventricle  ;  but  this 
appearance  depends  probably  on  the  earlier  closure  of  the  orifice  of 
the  pulmonary  artery,  and  the  continued  distension  of  the  eystemic 
arteries. 

I  attribute  the  less  marlied  asynchronism  of  the  auricular 
contraction  in  this  animal  partly  to  the  small  amount  of  its  blood 
from  winter  fast,  partly  to  the  interventricular  septum  being  less 
developed  than  io  the  lizard. 

I  found  that  by  turning  up  the  ventricle  by  the  handle  of  a 
scalpel,  the  prior  contraction  of  the  right  auricle  was  quite  distinct 
It  oommencea  at  the  venous  or  vestibular  extremity,  and  extends 
forward  to  the  apex  of  the  auricle.  After  the  commencement  of 
contraction  in  the  right  auricle  that  of  the  left  begins,  but  the  con- 
traction of  the  right  ceases  before  that  of  the  loft.  I  requested  Mr. 
Turner  to  examine  the  movements  in  this  manner,  and  he  at  once 
detected  Uio  prior  contraction  of  the  right  auricle. 

It  appears  to  me  that  the  blood  of  the  right  auricle  diffuses  itself 
over  the  anterior  or  inferior  part  of  the  ventricle,  for  the  whole 
of  this  surface  possesses  a  dark  tint  during  distension.  On  the 
back  or  upper  aurfuce,  again,  the  dark  tint  is  confined  to  the  right 
side,  no  doubt  in  consequence  of  tlie  blood  of  the  left  auricle  pre- 
occupying that  compartment. 

We  must  assume  that  after  the  ventricular  systole,  and  until 
the  auricular  blood  enters,  the  muscular  fibres  renioin  unelongated. 
The  ventricular  compartments  must  therefore  be  nearly  obliterated 
(see  sections  of  contracted  ventricle  of  turtle  in  museum),  and  the 
blood  from  the  auricles  must  pass  through  the  ventricle  in  the 
direction  of  least  resistance.  Kow,  as  the  right  auricle  contracts 
first,  the  venooa  blood  passing  oat  of  it  ia  directed  obliquely  into 
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the  left  side  of  the  vontricle,  under  the  fleshy  ridge  which  projects 
from  the  superior  wall  and  base  into  the  comparttaoiit  from  which 
issue  the  two  aortic,  and  with  which  the  pulmonary  compartment 
communicates.  It  passes,  however,  under  the  fleshy  ridge  or  sep- 
tum (septum  between  venous  and  arterial  ventricular  compftrtmonte) 
towards  the  ari,crial  compartment  into  which  the  blood  of  the  loft 
auricle  )>egins  to  pass,  a  little  later  tl  an  that  f  th  right  into  the 
rifjht  comportment.  The  passage  of  he  n  us  bl  od  from  right 
to  left  is  impeded  by  the  spongy  airangu  nt  of  the  anterior  or 
under  part  of  the  ventricle.  In  cons  q  n  th  fore,  of  Jiret,  the 
prior  entrance  of  tlie  venous  blood,  ai  1  f  th  urse  of  least  resist- 
anco  into  the  venous  compartment  of  the  ventricle  given  it  by  the 
arrangement  of  the  right  auric ulo -ventricular  valve ;  smojuI,  the 
secondary  entrance  of  the  arterial  blood  of  the  left  auricle,  and  its 
course  of  least  resistance  given  by  the  left  auriculo- ventricular  valve  ; 
and,  /ki'rd,  the  rntiiitlntion  of  the  passage  of  the  venous  blood  to 
the  left  side  by  the  spongy  texture  ;  time  is  aliordod  for  a  suflicicnt 
quantity  of  mixed  venous  bloo<l  passing  into  the  pulmonary  artery 
by  the  prior  contraction  of  the  right  side  of  the  ventricle.  After 
the  closure  of  the  pulmon.iry  compartment  and  its  complete  con- 
traction, the  pulmonary  artery  begins  to  react,  while  the  left  side  of 
the  ventricle  continuing  to  contract,  black  blood  continues  to  flow  as 
it  did  from  the  first  into  the  aorta,  but  witli  mere  admixture  of 
arterial  blood,  ontil  the  last  blood,  perhaps  entirely  arterial,  alone 
passes  through  them. 

May  18. — I  removed  by  means  of  a  trephine  a  circle  of  bono 
over  the  pericardium  of  a  small  tortoise  of  the  same  species.  The 
small  size  of  tho  heart  enabled  me  and  John  Arthur  to  diacriminato 
very  distinctly  tho  prior  or  initial  contraction  of  the  right  auricle, 
and  also  the  commencement  of  ventricular  contraction  in  the  right 
side,  its  longer  continuance  on  the  lefL  Tlie  portion  of  tho  ven- 
tricle which  continues  longest  to  contract  is  tho  left  angle  of  the 
ventricle,  which  receives  the  blood  of  the  left  auricle,  os  shown  by 
the  scarlet  tint  of  both.  The  black  blood  of  the  right  auricle  was 
seen,  on  entering  the  ventricle,  to  occujiy  in  the  first  place  the  right 
side  of  the  cavity,  and  then  to  disperse  itself  towards  the  left, 
on  tho  sternal  wall  of  the  chamber,  the  posterior  part  of  the  left 
side  of  the  chamber  being  occupied  by  red  blood. 


IL— NOTES  OX  THE  MYOLOGY  OF  THE  ELEPHANT. 
Mat  1856. 

Tho  raunicnhm  r-iriiostix  consists  of  fonr  portions — 1st,  ctrviml, 
ribbon -shaped,  wliicb  arises  from  the  forepart  of  t!ie  process  of  the 
scapular  spino,  and  passes  upwards  and  forwards  ;  2d,  doraul, 
arises  from  the  elastic  fascia  on  iiie  back  about  a  foot  firom  the 
mesial  line,  and  Irom  along  the  posterior  margin  of  the  thorax  : 
half-way  down,  its  fibres  converging  ore  inserted  by  a  thin  tendon 
to  the  spine  of  the  scapula  ;  3d,  thcrticle,  from  the  remaininj,'  part 
of  tho  mai^jjin  of  the  thorax,  with  on  edge  below  :  its  fibres  con- 
verge to  within  the  arm  ;  4th,  a  portion  which  arises  from  tho  lino 
of  origin  of  the  last  and  below  it,  converges  backwards  to  a  strong 
tendon  which  spreads  over  the  patella,  and  under  cover  of  the  strong 
fascia  of  the  outside  of  the  thigh. 

Tho  fascia  of  tho  posterior  limb  is  exceedingly  strong  and 
appears  to  he  continuous  with  the  fascia  of  the  trunk  with  which 
the  PaiiHirnhis  carnnsiis  ia  also  continuous.  On  tho  back  and 
side  of  the  hclly  it  consists  almost  entirely  of  yellow  texture,  except 
in  tho  middle  of  tho  back,  tho  fibres  pass  upwards  and  backwards. 
Along  the  outer  aide  of  tho  thigh  it  is  very  thick  and  yellow  from 
the  spine  of  the  ilium  to  tho  outside  of  tho  kneo ;  over  tho  latter 
it  becomes  white  and  envelopes  the  patella  and  joint,  passing 
downwards,  backwards,  and  inwards. 

In  the  anterior  limb  the  subcutaneous  areolar  tissue  is  remark- 
ably dense,  and  presents  the  appearance  of  a  close  mesh-work  of 
fibrous  bundles  without  fat  The  aponeurosis  commences  on  the 
outer  side  of  the  limb  in  the  line  of  tho  spine  of  the  scapula  and 
point  of  the  shoulder,  attached  to  the  former,  and  lost  above  the 
latter  on  tho  surface  of  the  anterior  spioatus  muscle  ;  at  the  lower 
part  of  the  bend  of  the  elbow,  and  downwards  to  the  carcase,  it 
becomes  thick,  longitudinally  fasciculated,  and  almost  entirely  com- 
posed of  elastic  tissue  ;  on  the  outer  part  of  tho  shoulder  it  is 
merely  fibrous  but  strong ;  also  over  tho  triceps  it  is  aponeurotic 
and  comparatively  thin  ;  over  the  olecranon  it  has  a  similar  appear- 
ance, but  on  the  hack  of  the  arm  it  is  again  clastic  though  thin  ; 
below  the  carcase  it  degenerates  into  dense  areolar  tissue  or  fascia. 
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which  covers  the  flexor  and  extenBor  tendons,  paesiog  into  the  pad 
of  the  sole  and  forming  a  thick  elastic  cushion  at  the  back  part  or 
heel  of  the  foot 

Snbar/ipidarig  ariBCs  on  the  greater  part  of  the  cosUl  Burfaco  of 
the  scapula,  coiuparatively  thin  and  weak,  inserted  to  ttie  internal 
tubercle  of  the  humorua.  The  superior  anterior  angle  of  the  costal 
surface  of  the  scapula,  where  it  forms  a  thick  surface,  is  occupied 
hj  the  attachment  of  the  serratos  magnus,  it  also  extends 
down  orer  a  considerable  extent  of  the  vertebral  margin  of  the 
bone. 

The  latimmus  dorni  in  passing  forward  to  the  humerus  is 
extensively  connected  to  the  posterior  inferior  part  of  the  same 
margin,  and  lays  hold  by  a  strong  aponearosis  to  the  correspond- 
ing snrface  of  the  subscapularis. 

Coraco  hmchialu,  attached  above  to  tho  coracoid  tubercle, 
has  its  tendon  linuly  attached  to  tho  inner  surface  of  tho  tendon 
of  insertion  of  the  subscapularis,  and  is  inserted  into  the  whole 
length  of  the  inner  ridge  of  tho  humerus,  as  fat  down  as  the 
internal  condyle  :  its  tendon  of  origin  paasing  down  almost  to  its 
lower  end,  and  the  muscular  faaciculi  numerous,  short,  and 
oblique. 

Trir^s  eje/ensor  consists  of  five  beads  ;  the  inner  head  is  small, 
and  arises  from  the  inner  head  of  the  humerus  as  far  down  as  the 
condyle  ;  the  scapular  bead  is  of  enormous  size,  and  arises  from  tho 
whole  extent  of  the  posterior  margin  of  the  bone  j  there  is  added  to 
tbis  scapular  head  a  flat  moss  or  head,  which  arises  along  with  it  from 
the  posterior  part  of  the  margin,  and  extends  down  altogether  inde-  . 
pendently  to  the  inner  side  of  the  olecranon.  The  outer  head  is 
massive,  and  arises  from  the  outer  and  back  part  of  the  humerus  aa 
far  down  as  the  great  external  tuberosity  of  the  bone ;  from  this 
external  tuberosity  a  small  but  distinct  fifth  head  arises.  The 
larger  and  smaller  external,  internal,  and  the  scapular  heads,  are 
insert«d  by  a  common  tendon  into  the  olecranon,  but  the  narrow 
head  which  arises  along  with  the  scapular  has  a  distinct  tendon  to 
the  inner  side  of  the  olecranon. 

Flexor  carpi  ntdialin,  from  the  centre  tubercle  of  tho  internal 
condyle,  fusiform,  except  in  the  central  part  of  its  posterior  surface, 
between  its  two  tendons  consists  of  elastic  tieene  ;  distal  tendon 
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paasea  under  imnular  ligament  in  a  slieath. ;  appears  to  be  attocbed  to 
tvo  metacarpal  boaes. 

Palmnrig  longii',  irora  the  posterior  margin  of  the  internal 
condyle,  along  n-ith  the  deep  and  Buperficial  common  flasora,  passes 
nnder  the  eoperficial  part  of  the  annular  ligament  in  the  direction 
of  the  pisiform  bone ;  expands  into  the  palmar  fascia. 

Flrxw  digitoriim  nuhUmls,  from  posterior  margin  of  the  intern^ 
condyle  with  the  jwlmarm  lo>tg'i«  and  f-pxor  pro/umius,  by  a  per- 
fectly distinct  head  from  the  upper  two-thirds  of  the  inner  maigin 
of  the  olecranon,  and  from  the  corresponding  part  of  its  anterior 
surface  ;  this  head  joins  the  other  head  of  the  muscle  about  one- 
third  down  tho  forearm.  At  the  same  level  the  common  mass  of 
iht  JUvor  svblimis  becomes  detached  from  the  palmaria  longua  and 
flexor  profundus,  passes  down  to  the  carpus  under  the  aimuliur 
ligament,  with  which  its  lower  tendon  is  intimately  connected. 

Flexor  d.  pro/umhie,  considerably  moi«  massive  than  tho  £ 
Bublimia,  arises  altogether  from  the  internal  condyle  (ite  posterior 
part  and  inner  margin) ;  it  passes  down,  covered  by  palm,  longus  and 
flexor  aublimis,  and  underneath  the  annular  ligament  and  tendon 
of  the  superficial  flexor. 

Flexor  lonffue  poJIicia  arises  from  the  internal  condyle,  ante- 
rior and  inferior  to  the  jflexar  profunJtm,  terminates  in  a  ilelicate 
tendon  at  the  lower  third  of  the  arm  which  passes  underueath  the 
annular  ligament  along  with  the  tendons  of  tho  other  flexors;. 

Flexi/r  carpi  iilnarif  arises  from  tho  inner,  lower,  and  back  part 
of  the  surface  of  the  olecranon,  as  a  small  conical  muscle  which 
terminates  in  a  eord-iike  tendon  at  the  upper  part  of  tho  arm,  and 
which  passes  down  towards  the  pisiform  bono  under  the  deep  flexors 
of  the  fingera.  The  elongated  pisiform  bono,  which  passes  consider- 
ably inwards  towards  the  annular  ligament,  co-operates  with  the 
latter  in  forming  the  tendinous  retinaculum. 

Anctmtiis,  from  the  lower  two-thinia  of  the  posterior  sorCace 
of  the  elongated  external  condyle  of  the  humerus,  and  separated 
by  a  deep  intermuscular  space  from  the  smaller  external  head  of 
the  triceps.  The  fibres  extend  downwards,  curving  forwards,  to  bo 
attached  to  the  whole  external  surface  of  tho  olecranon  and  the 
external  surface  of  the  ulna  half-way  down.  Some  of  the  flbros 
curve  to  the  posterior  aspect  of  the  bone. 
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Exleitaor  carpi  ulnaris  arises  by  a.  small  but  strong  tendon  from 
the  external  part  of  external  condylo  of  the  humerus,  is  massive 
and  foaiform,  and  posses  nndei  a  tendinous  arch  &om  the  back  part 
of  the  lower  end  of  the  ulna  in  a  shallow  groove.  The  tendon  tbea 
passes  down  on  the  inner  edge  of  the  foot  to  be  attached  to  the 
head  of  the  metacarpal  bone  of  the  fifth  toe ;  it  is  crossed  over  near 
its  insertion  by  the  tendon  of  the  exl.  min.  iligiti. 

EjiKnsor  minimi  digili  is  a  cylindrical  muscle  closely  bound 
down  by  an  aponeurotic  sheath  te  the  ridge  between  the  outer 
and  anterior  surface  of  the  ulna.  Above,  it  arises  from  the  fore 
part  of  the  esternal  condyle,  but  almost  all  the  way  down  it  is 
attached  to  the  ulna  by  means  of  its  aponeurotic  sheath.  It  continues 
fleshy  down  to  the  wrist-jiunt,  and  is  tied  down  by  the  annular 
ligament  in  the  shallow  groove  in  front  of  the  lower  end  of  the  bono. 
It  changes  its  direction  beyond  the  annular  ligament,  inwards  and 
backwards,  crossing  the  tendon  of  the  last  musule,  and  is  inserted 
into  the  upper  and  imier  part  of  the  metacarpal  bono  of  the 
fifth  toe. 

Exte/isor  di'jitorum  commfinin, — In  connection  with  the  origin  of 
this  muscle  is  a  very  thick  intermosculor  eeptum,  which  is  attached 
all  along  the  edge  which  separates  the  inner  from  the  anterior  sur- 
faces of  the  ulna,  and  separates  the  last  musole  from  the  common 
extensor.  This  septum  is  attached  superiorly  to  the  external  condyle 
of  the  humerus  by  means  of  on  excessively  strong  portion  of  the 
common  investing  aponeurosis  of  the  forearm.  This  portion  of 
the  aponeurosis  forma  a  hand  consisting  principally  of  elastic  libre 
of  a  yellow  colour,  and  fully  an  inoh  thick  at  the  lower  part  of  its 
extent ;  it  splits  inte  two  portions,  which  are  attached  to  the  mar- 
gins of  the  groove  to  which  the  tendon  of  the  last  muscle  passes. 
The  muscle  iteelf  arises  from  the  deep  surface  of  nearly  the  upper 
half  of  this  band  ;  it  is  aponeuiotio  where  the  muscle  arises  from  it, 
but  entirely  ekstic  in  its  texture  below  ;  its  fibres  superiorly  arise 
from  the  external  condyle  of  the  humerus,  rapidly  converge  to  form  a 
massive  conical  compressed  double  penniform  muscle,  which  termi- 
nates a  little  above  the  carpus  in  numerous  laterally- connected 
tendons,  which  are  arranged  in  the  form  of  a  flattened  ribbon  in  a 
shallow  groove  on  the  lower  and  fore  part  of  the  ulna,  tied  down  by 
the  transverse  ligament,  and  with  an  extensive  synovial  appaiatos 
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Upon  the  front  of  the  carpna.  This  ribbon  divides  into  three  portions  ; 
the  small  internal  one,  passing  down  to  the  inner  edge  of  the  foot, 
divides  into  two  slips,  one  for  the  fourth,  the  other  for  thu  fifth 
digits  ;  it  is  connected  by  n  transverse  slip  to  the  middle  division  ; 
the  middle  division  reunites  along  the  Dietntara:^  region  wilh  the 
external  division  ;  they  separate  again  at  the  base  of  the  first  pha- 
langes— the  middle  division  passing  on  to  the  third  toe,  the  cxlomal 
division  dividing  between  the  firet  and  second  toes. 

Extensor  primi  et  secundi  dvjiiomnt  aiiaea  from  the  arti- 
cular surface  of  the  ulna  over  a  naiTow  space  or  line  about  its 
middle,  and,  under  cover  of  the  common  extensor,  comes  out  from 
beneath  it,  and  is  tied  down  by  the  annular  ligament  near  the  tituia- 
verae  ligament  on  its  outer  side  ;  continuing  fleshy  beyond  the  liga- 
ment, terminates  in  a  small  tendon,  which,  splitting  at  its  extmniity, 
ia  attached  to  the  plialanges  of  the  first  and  second  toes. 

'EjJenwr  oegis  metai-ar/ii  poWri*. — A  fleshy  moss  arising  from 
the  anterior  surface  of  the  ulna  along  with  the  last  muscle,  but 
principally  from  the  front  of  the  radius.  From  iU  head  down- 
wards to  ita  lower  fifth  its  fibres  are  oblique,  terminate  in  a  strong 
tendon  on  its  outer  edge,  and  continue  with  the  tendon  down  to 
the  annular  ligament,  by  which  it  is  tied  down  in  the  hollow  on 
the  outer  edge  and  back  part  of  the  radius.  Its  tendon,  thick  like 
a  lopo  above,  flattens  out  betow,  doubles  upon  itself,  so  as  to  form 
two  Iamin»,  which  are  inserted  continuously  to  the  metacarpal  bone 
of  the  first  toe. 

Extensor  carpi  radidlis  longtis  arises  from  the  humems  by 
a  small  origin  in  front,  and  to  the  outer  side  of  the  rough  im- 
pression of  tlie  centre  of  its  anterior  ridge.  This  is  a  comparatively 
small  elongated  muscle,  intimately  attached  about  its  middle  to  the 
thick  portion  of  the  aponeurosis  of  the  aim,  to  which  the  cervico- 
humeral  muscle  is  attached.  The  muscle  itself  forms  the  anterior 
margin  of  the  anterior  muscular  prominence  between  the  npper  arm 
and  forearm,  and,  extending  downwards,  terminates  in  a  rope-like 
tendon,  which  is  crossed  obliquely  by  the  tendon  of  the  extensor 
ossis  metacarpi  pollicis,  and  is  tied  down  in  a  sheath  formed  by 
the  annular  ligament  in  a  groove  on  the  fore-part  of  the  outer  sur- 
face of  the  radius,  and  is  inserted  into  the  front  of  the  scaphoid 
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Extensor  carpi  radialig  brnU. — A  much  more  massive  muscle 
of  a  flattened  conical  form,  which  arises  from  the  exterual  ridge 
of  the  humerus  ahove  the  pxtemal  condyle  in  contact  with  the 
last  muEicle.  It  extends  down,  and  transmits  its  large  rope-Uke 
tendon  under  thd  extensor  ossis  metacarpi  pollicis,  and  under  the 
annulnr  ligament,  which  ties  it  down  in  the  same  osseous  groove, 
but  in  a  distinct  sheath  from  the  extensor  longua.  Tlie  tendon, 
flattening  out,  extends  obliquely  down  the  carpus  and  metacarpus, 
to  be  inserted  into  the  base  of  the  metaearpal  bone  of  the  third  top. 


IIL^NOTES  OS  THE  GENERAL  MORPHOLOGY  OF  THE 

MUSCLES.— January  1857. 

The  muscular,  like  the  osseous  system,  ia  segmented. 

This  is  proved — firstly,  from  embryology  ;  and,  secondly,  from 
comparative  anatomy. 

The  primordial  transversely-segmented  myome,  with  its  longi- 
tudinally-arranged muscular  fasciculi,  ia  converted  during  develop- 
ment into  a  complex  system  of  lougitndinal,  oblique,  and  trausveise 
muscles. 

The  morphological  divisions  of  the  muacular  system  by  Professor 
Johannes  Miiller  are — 

1.  Trunk  lateral  muscles,  which  in  man  are  reprosentod  by  the 
muscles  of  the  dorsal  regiom 

2.  Intercostal  muscles. 

3.  Abdominal  muscles. 

4.  Muscles  of  limbs. 

Miiller's  system  ia  morphologically  insufficient,  inasmuch  as  it 
only  admits  the  lateral  trunk  muscles  as  homologous  with  the  pri- 
mordial muscular  arrangement  (or  rather  with  the  upper  hall),  while 
it  would  appear  to  indicate  the  other  diviuons  as  superadded  or 
teleological. 

The  primary  subdivisions  of  the  mufloulor  system  appear  to  me 
to  he — 

1.  A  layer  on  the  inner  aspect  of  the  hramal  chamber. 

2.  A  layer  on  tlie  exterior  of  the  sclerome, 

3.  The  muscles  of  the  limbs,  which,  however,  are  merely  modi- 
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fied  portions  of  the  two  fitst  divisions,  but  principally  of  the 
Bocond. 

Bma  the  first  division  consiats  of — 

a.  A  layer  lining  the  hicnial  arches. 

h.  Pre- vertebral  musclea. 

e.  Such  pre-vertebral  muscles  as  are  attached  to  the  limbs. 

The  second  division  consists  of — 

a.  Muscles  of  so-called  dorsal  group. 

b.  Intercostal  muscles. 
r.  Recti  abdominis. 

d.  External  and  internal  obliqQO  muscles. 

e.  All  the  muscles  of  the  limbs,  except  those  derived  from  the 

first  division. 

/.  Cutaneous  muscles. 

The  third  division  therefore,  although  apparcntlj  distinct,  and 
conveniently  considered  as  such,  is  in  fact  derived  from  the  first 
and  second  divisions. 


IV.— NOTES  ON  TEE  MOKPHOLOGY  OF  THE  MUSCLES 
OF  THE  LIMES.— JoNE  15,  1858. 

If  the  human  femur  and  humerus  be  compared  together,  as 
observed  from  the  front  of  each,  it  will  be  perceived,  that  while  the 
surface  of  attachment  of  tlie  brachiatis  anticus  extends  from  the 
outer  to  the  inner  humeral  ridges,  up  as  far  as  the  lower  part  of  the 
insertion  of  the  deltoid,  inclosing  the  attachment  of  that  muscle  by 
its  bifurcation,  the  surface  of  attachment  of  the  homologous  muscle 
in  the  thigh  extends  from  each  iip  of  the  linea  aspera  attd  as  far  up 
as  the  intertrochanteric  ridge.  From  this  enormous  extension  of 
that  muscular  mass,  termed  vastus  extemua,  vastus  intemus,  and 
crureus,  the  homologue  of  the  hracfaialis  anticue,  oil  the  other 
muscles  attached  to  the  thigh-bone  are  attached  to  its  trochanters 
and  condyles,  and  to  the  apace  enclosed  between  the  lips  of  tho 
linoa  aspera.  The  comparison,  therefore,  of  the  characteristic  con- 
figuration of  the  humerus  and  fomui,  or,  in  other  words,  the  serial 
homology  of  their  processes,  surfaces,  and  edges,  must  be  determined 
by  a  careful  comparison  of  the  corresponding  or  homologous  mus- 
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cular  attacliments.  The  homology  of  these  two  muBcnlar  masses 
affords  a  key,  not  only  to  the  general  muscular  homologies  of  the 
arm  and  thigh,  but  also  to  the  corresponding  oaseous  homologies. 

The  iliacus  internus  and  psoas  inagnus  are  attached  together 
into  the  trochanter  minor.  Of  these  two  muscles  the  iliacus 
intemus  has  been  hitherto  considered  by  the  few  anatomists  who 
have  directed  their  attention  to  this  subject,  as  the  homologue  of 
the  Bubscapularis  ;  but  it  has  never  apparently  been  taken  into 
consideration,  that  whereas  the  subsuapularis  passes  &om  the 
scapula  to  the  humerus,  under  and  beliind  both  the  clavicle  and  the 
coracoid,  the  iliacus  intemus  and  psoas  maguus  pass  from  the  ilium 
to  the  femur  ia  front  of  and  above  the  pubis  and  ischium,  the 
homologues  of  the  clavicle  and  coracoid. 

The  Uiacus  intemus  cannot  therefore  be  the  homologue  of  the 
Bubscapularis.  It  will  be  observed,  that  if  the  brachialis  anticus 
were  to  mount  upwards,  on  the  front  of  the  humerus,  to  the  region 
of  its  tuberosities,  and  to  force  its  mai^^ns  backwards  until  they 
nearly  met  on  the  back  of  the  shaft  of  the  bone,  it  would  force  the 
humeral  attachment  of  the  deltoid  upwards  and  inwards,  so  that  it 
would  assumo  a  position  on  the  humerus  corresponding  to  that  of 
the  trochanter  minor  and  the  thigh-bone.  The  outer  surface  of  the 
ilium  gives  attachment  to  a  pair  of  muscles — the  gluteus  medius 
and  minimus — which  are  the  homologues  of  the  inferior  spinatus 
and  teres  minor  muscles  j  the  internal  surface  gives  attachment  below 
to  the  obturator  intemus,  which  is  the  homologue  of  the  subscapu- 
laris ;  the  anterior  surface,  which  gives  attachment  to  the  iliacus 
intemus,  must  therefore  correspond  to  that  portion  of  the  scapula 
intermediate  between  the  subscapular  fossa  and  the  inferior  spi- 
natus at  the  cervical  margin  of  the  bone.  The  muscle,  therefore, 
arising  &om  the  surface,  must  be  either  the  homologue  of  the  supra- 
Bpinatus  muscles,  or  the  scapular  portion  of  the  deltoid. 

But  as  the  supra-spinatus  muscle  is  attached  along  with  the 
in&a-spinatus  and  teres  minor  to  the  trochanter  miyor  while  the 
scapular  portion  of  the  deltoid  is  attached  to  the  deltoid  surface, 
which  again  is  continuous  with  the  great  tuberosity  by  the  anterior 
margin  of  the  bicepital  groove  j  and  as  we  have  already  seen  that 
this  deltoid  surface  would  bo  forced  upwards  and  inwards,  and 
backwards,  into  the  position  of  the  leaser  trochanter  of  the  femur, 
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if  the  bracliialis  anticua  were  deroloped  to  ihe  same  extent  as  the 
vaiiti  and  cruicus ;  the  iliscua  mtemuB,  is  ita  oiigin,  attachment,  and 
relations  to  the  pubea,  exactly  correBponds  in  its  relations  to  those 
of  the  scapular  portion  of  deltoid,  if  the  bones  of  the  shoulder  were 
made  to  assnme  the  relative  positions  of  those  of  the  pelvis.  The 
homologiie  of  the  posterior  margin  of  the  spine  of  the  scapula, 
widened  and  hollowed  out,  forms,  in  this  manner,  the  anterior  sur- 
face of  the  iliac  hone,  and  the  homologne  of  the  scapular  portion 
of  the  deltoid  passes  forward  over  mid  in  front  of  the  homologne 
of  the  clavicle. 

With  reference  to  the  homologuc  of  the  psoas  in  the  shoulder, 
it  will  at  once  suggest  itself  to  the  comparative  anatomist,  that  the 
psoas  is  represented  by  the  levator  humeri,  more  particularly  by 
that  portion  of  it  which  is  connected  to  the  transverse  processes  of 
the  cervical  vertebne.  In  the  feline  Camivora  the  levator  humeri 
passes  down,  in  connection  with  the  scapnlar  portion  of  the  deltoid, 
in  front  of  the  clavicle,  and  reproduces  in  this  manner  an  arrange- 
ment in  the  shoulder  exactly  similar  to  that  of  the  psoas,  iliacus, 
and  pubis,  in  the  jtosterior  limb.  It  is  also  to  be  observed,  ttiat 
the  breadth  of  the  anterior  surface  of  the  ilium  is,  in  the  greater 
number  of  Mammalia,  diminished  so  much  as  frequently  to  present 
the  form  of  a  margin,  while  in  the  bird  it  has  disappeared  alto- 
gether, as  well  as  the  muscle  to  which  it  gives  origin. 

If  the  iliacus  intemus  be  the  homologue  of  the  scapular  portion 
of  the  deltoid,  then  we  are  at  once  led  to  the  homology  between 
the  pectineua  and  adductor  longus  in  the  posterior  limb,  and  the 
clavicular  portion  of  the  deltoid,  and  the  clavicular  portion  of  the 
great  pectoral  in  the  anterior  limb. 

The  pectineus  and  the  adductor  longns  pass  Irom  the  pelvio 
representative  of  the  clavicle  to  the  line  leading  down  from  the 
lessor  trochanter ;  that  is,  from  the  attachment  of  the  homologuc  of 
the  BCBpular  portion  of  the  deltoid. 

It  is  to  be  observed  that  the  great  tuberosity  of  the  humerus 
is  the  upper  part  of  a  ridge,  which,  extending  down  aa  the  anterior 
lip  of  the  bicepital  groove,  widens  out  into  the  deltoid  surface. 

flow,  as  the  attachment  of  both  portions  of  the  detloid,  and  also 
of  the  great  poctoml  muscle,  have  been  shown  to  have  their  homo- 
logue in  the  thi^h-bone,  forced  to  the  inner  and  back  part  of  that 
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booe,  it  trill  also  be  obaervcd  that  the  attacliments  of  the  homo- 
lofpiee  of  the  inferior  spinatus  aad  teres  minor  retain  their  attach- 
luaute  to  the  great  trochanter. 

It  becomes,  therefore,  an  important  queetion  to  determine  the 

homoli^ea  of  the  humeral  tnberoaities  and  femoral  troohanterB. 
With  this  view  it  is  to  be  observed,  that  as  the  obturator  inlemua 
would  appear  to  be  the  real  bomologue  of  the  subscapularia,  and 
as  the  tendon  of  the  obturator  intemua  is  attached  to  tlie  fore-part 
of  the  upper  margin  of  the  trochauter  m^or,  it  follows,  that  if  wo 
are  to  be  guided  as  to  the  homologies  of  the  tuberoBities  and  tro- 
chanter b;  the  principal  homologous  muscles  connected  with  them, 
the  trochanter  mt^or,  instead  of  being,  as  is  usually  supposed,  the 
greater  tnberosity  of  the  humerus,  must  be  the  bomologue  of  the 
lesser  tuberosity,  and  the  leaser  trochanter  the  real  bomologue  of 
the  great  tuberosity.  IS  this  be  admitted,  then  wo  must  also  admit 
that  the  bomologue  of  the  centre  of  ossification  of  the  greater  tuber- 
osity of  the  humerus  has  been  forced  downwards,  inwards,  and 
backwards,  in  the  direction  of  the  anterior  intertrochanteric  line, 
and  along  with  the  linear  attachment  of  the  clavicular  portions  of 
the  deltoid  and  great  pectoral,  assumed  positions  on  the  inner  and 
posterior  aspects  of  the  tliigh-bone.  For  physiological  ends  the 
attachments  of  the  homologuea  of  the  inferior  spinatus  and  teres 
minor  retain  their  position  at  the  outer  and  upper  part  of  the  bone  ; 
and,  in  cousequence  of  the  bomologue  of  the  lesser  tuberosity 
haviiig  passed  upwards  and  outwards,  so  as  to  take  the  position  of 
tba  homologuo  of  the  greater  tuberosity,  these  two  muscles  are 
secondarily  attached  to  it. 


v.— ACTION  OF  TEE  P0PLITEU8  MTJSCLK 


This  muscle  takes  its  origin  below  irom  the  tibia  and  ihe  dense 
fascia-liko  prolongation  of  the  semi-membranosus  tendon,  which 
cavers  it.  It  passes  obliquely  upwards,  forwards,  and  eutwards,  to 
the  depression  on  the  outer  surface  of  the  external  condyle  of  the 
femur.  Its  opposite  points  of  attacliment  are  nearer  one  another 
in  the  extended  than  in  the  flexed  condition  of  the  limb.  Hence 
the  muscle  acts  as  an  extensor,  and  not,  as  is  usually  stated,  as  a 
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278;  of  the  animal  eontinnoua.  284 

Edinburgh,  its  poaitioa,  envijons,  etc, 


e  folly 


1-3 
Elbow-joint  in  animals  ci 

eilended  nr  fully  fleiet 
Electrical    fishes   studied    by    Goodair, 

137,  169  ;  organs  uf  fishes,  speoiiuons 

of,  in  museum.  1S4 
Elements  in  specific  constitution,  310 
Elephant,  notes  on  its  myology,  446-451 
^litiajiai  maru,  52 
Emotional  affections  in  man  and  animal 

222,  223 
Encydojurdia  BrilaimUa,  16 
fintosoon,  a  new  cestoid  clesoribcd  by 

ProfesHor  Qoodair,  401-404 
Epochs  in  science,  what  men  owe  to,  87 
Erect  position  in  man,  Goodsir'a  views, 

183,  184,  324-231 
EHneuc  iplmdttui,  paper  on,  75 
Essence  of  humanity,  215-223 
Eulogia  of  Frofeaaor  Goodsir,  196-1S8 
Eustachius  on  milk-tealh,  41 
Evolution  from  within  outwards,  294 
Eipepimental  research,  303,  306 
Extension  of  homan  mce,  how  provided 

for,  215 
Extm-mural  loctnrera  and  Oie  "  Queen's 

College,"  63 
Eye  nf  cuttle-fish,  od,  51,  52  ;  in  man, 

247,248;  of  infant,  319-321 

Falcoheb  ( Dr.  Hugh)  opinion  of  Goodsir'a 

morphology,  161 
Fallati  (Dr.)  of  Wildbad,  160 
Faraday's  mind   could  guide   into  one 
bannel  the  different  departments  of 
lis  subject,  236 
Fellowships  proposed  to  be  established, 

166 
Fellowship  m  honour  of  Profeaaot  Cood- 


Fergnsaon  (Sir  William,  Bart)  demon- 


Bart)  demon-  I 

J 


I 


Fav«r  ;  on  continaed  brer  and  its  Irent- 

ment,  etc.,  77 
Fife,  sketch  o[  its  biiito>7,  S,  i 
Fingen,  aiovenient«  of,  238 
Firth  of  Fnrth,  ilredgingB  b,  iB 
Fkbea,  akaletans  Bod  akioa  well  preserved 

by  Ooodiir,  4fl 
"FlMh"  in  Kvaaled  remnl,  271 
Flower  on  peniiAiieut  nnd  milk-teuth,  il 
Fold«  of  humnii  skin.  2U 
FollicBlar  »tnge  of  deatition,  on,  38,  iO 
Fo<«i  of  etriy  Fife  aettlaiB  inferral  from 
teeth,  47  ;  re90urce.i  of  and  their  ex- 
teat  indicuteil  to  laen,  217 
Foot  ID  men,  pecohuities  in  ita  ooastmc- 
tioii,    229  ;    humui    foot   and  upes' 
compared,  240,  211 
Forhsn  (Lord    PreniiUnt   Dnncut)   f>  ; 
letlen  of,   10  ;  Oriiul,  9  ;  (Edward), 
Goodair  showg  hiin  how  to  dtuect  u 
■nail,  32 ;  the  m*gB  club  and  its  literary 
organ,   fi9 ;  ax  Ardunagiu,  01;    bii 
felloWBhip  with  Ooodnir,  01,  62  ;  love 
of  fun,  73  1  cmising  in  Hedtterraneait, 
wiahea  Qoodairwith  him,  107  ;  i 
of,  160,  Goodsir  eipectad  to  become 
bis  biographer,  166, 167  ;  dredge)  ' 
Bpeciiaeas  ol  Ampliinxm  on  the  east 
coiut  of  Itle  of  Man,  37S 
Forw  and  power,  how  they  differ,  270 
Forces  of  orgnniaation  cietermbiod  by  tin 
indwelling  power  of  tlio  psyche,  270 
Fiireami  in  roui  anil  ape  compared,  237 
Forma  of  living  bodiee  ooil  their  parts, 

293,  294 
FoHil  Bsliea  presented  to  Literary  and 
ITiiloBopbical  Society,  46;    found  i' 
Comcereii  quany,  49 
Fmgmeutiry  character  of  human  knov 

ledge,  SOI 
Franklin  expedition,  brother  Harry  joina 
it,  fl,  101  ;  Ooodsir  long  hojied  for  the 
return  of,  ICO 
Frienda  of  Ooodsir,  31  ;  funeral,  1 91 
Fungus  on  gitlaorgold  fish,  paper  on,  76 
Furibering  the  CreaCor'a  plan,  209 
Fyft  (Mr. )  bia  labours  with  the  acalpel, 
pencil,  and  gravar,  302,  303 

Oalkit  and  hia  nnatomical  paranita,  64 

Oaiteropod   mollusc  from  the  Firth  of 

FortiC  UDdescribed  form  of,  421,  421 

Geometry  applied  to  anatomy,  Goodair's 

atudiea  in,  151 
George  Square,  removes  to,  1S7 
German    langnage   and   literature,  con- 
tinued study  of,  lOa 
Germana,  their  discoveriee  In  biology,  85 
Gennioal  vesicle  in  ovary  of  binls,  dis- 


covered by  Pnrkinje,  S4  ;  centrea, 
what  Goodsir  nieunt  by  the  t«rm,  90  ; 
membrane  of  Goodair,    IIB 

Globe — the  entire  globe  the  area  for  man, 
215 

Oocthe,  the  founder  of  animal  morpho- 
logy, Ifil,  155;  Ooodair's  estimals  of 
hia  specnlatiooa,  1G6 

Goodsirs  of  Fife,  their  family  history, 

Goodsir  (Dr.  Jolm)  the  Profeuor's  grand- 
father, 7-9  I  (Archibald)  youngest  bro- 
therof  Profoaaor,  10  ;  (MiBS  Jane),  9, 
192;  (Professor  John), hia birth,e;  bis 
biography  11, 203  j  anatomical  and  pa- 
thological olMcnatiooB,  90 1  appointed 
demonstrator  of  anatomy  to  Professor 
Munro,  111  ;  lectures  at  Philoeophi- 
cal  lostitntioii,  114;  elected  profeaior 
of  anatomy,  121  ;  elected  Fellow  of 
the  Royal  Society,  London,  121  ;  lee- 
tuna  on  natural  history  for  Professor 
Jameson  in  1853,  14S  ;  facility  in 
traciag  lines  and  facets  on  surToceg, 
175  ;  on  adenca  and  Christianity,  his 
views,  186,  285  ;  hia  various  hornet, 
187  ;  bis  illness,  161  ;  his  deatb 
and  fnneral,  191,  autopsy  of,  195; 
fellowship  in  honour  of  Mm,  1S8 : 
(itev.  Joseph  Taylor),  9;  on  Edward 
Forb«fl  and  John  Goodsir,  32;  John 
advises  him  to  make  the  Bible  his 
main  study,  34  ;  on  his  brother's 
natural  gifts,  31 :  (Harry)  Joins  Frank- 
lin's eipeilitimi,  t>;  animals  collected 
nearAnatruther,  61 ;  capacity  In  which 
he  went  out  on  Franklin's  eipeditiuD, 
101  ;  Bocceeda  his  brother  at  College 
01  Surgeons,  109  ;  stulHng  salmon  fur 
his  lirother.  111 :  (Robert)  Bails  twice 


ic  Region, 


of,  6. 


:  (Tbon 


Graham  (Dr.),  Profeaaor  of  Botany,  31 
"Grand  gore,"  edicts  againat,  47 
Grant  (Dr.),  of   University    College,    a 

pnpil  of  Barclay's,  384 
Gregory  (Dr.  John  and  Dr.  James),  10 
Gruby  of  Vienna,  history  of  parasitic 

growths,  113 
Guerin   (Hr.)   gets  Tclhta  on  coast  of 

Bpitibergen,  lOS 
Guillot  (lUcsUona  accuracy  of  some  of 

Gooilslr'a  observationa  on  teeth,  13 
GulUrer,  edition  of  Hewsoa's  works,  etc. 


Hakikel  (Professor),  "  Protogenes,"  I 


HcEmd  arch,  Oondsir  did  not  aiatnt 
Owen's  vtDW,  158 

Hidr(Dr.),  dinectionsof  moBcnlar  Gbrea, 
176 

Hair  ID  miin,  its  diatriliution  and  ctikrac- 
l«r,  244,  215 

Hal!  {Dr.  Miirsliall)   on  exoito-motoiy 
sfBteiD,  86 

Uailrr  on  Monro's  »  Ediniiurgli  Medinl 
EagBfB,"  363  ;  "Icons*  AJiatomiim," 
Z5i;  h[>"£lemeiitaPlijHiologiiBC( 
poriB  Hnmani,"  355  ;  19l.>«iperimeutii 
to  dBl«nnlno  mnBcolnr  irtitability,  ~" 

Ballet    appointed    to    a    altuntlnn 
Honterian  Uiueum,  12f) ;  transcribes 
Qoodsir'a  lectures  on  tbe  tnvertebrato, 

isa 

Haraat™,jnn.  (Dp.).IOS  ;  {Sir  William 

on  tbc  tbougbt  of  creation,  222  ;  o: 

learned  ignoracce,  301 
Hand  at  man  the  only  perfect  hand,  23f 

can  be  hollowed  into  a  cup  or  gTUp 

aphero,  238  ;  tormed  to  act  under  am 

for  bnmaa  thoogiit,  321 
Hmdyaide  (Dr.),  candidate  for  chair  or 

anatomy,  121 
Hannorer  (Dr.)  on  the  conetmutioo  i 

nSB  of  the  microscope,  tranaiation 

vised  by  Ooodair,  168 
HarUng   (Profeiwoi)    on    Orlhagorixui 

medura,  roforred  to,  396 
Haunch  of  man  and  mammal,  227 
Hay  (D.  R.),  awisted  by  Goodnir  in  his 

work  "  Cjeometriuil  Beanty  of  the  Hu- 
man Figore,"    143  ;  death   of,    1J5; 

harmonic  anglea,  ISO 
Head,  on  the  morphological  constitution 

of  the  akeloton  of  the  vertebi'ate  bead, 

158 
Health  of  Ooodair,  149 
Heirlooms  of  the  Ooodsira  and  Edward 

Forhe*.  101 
Henderson  iDr.Williami,  B4,  85  ;  beand 
fGooiisir  work  ti«t.ther,  66 
Henle  and  Valentin  on  the  ejilthi 

and  animal  textures,  86 
Hernsaaat  on  milk-teeth.  41 
Herring  shoal  preceded  by  vast  aocnirai- 

lation  of  minute  marine  animals,  75 
Herring   and  aprat,  dilTorence  betwaei 

168 
Herschel  {3b>  John)  on  hypo-iulpliitn. 


Hip-joint  in  man  and  qnadmpeds,  328 
Histology,  prngreM  of,  81,  96  ;  Oemun 

labourers  in,  366 
History  indicates  north  temperate  moe 

aa  original  area  of  man,  216 
Holidnya,  how  Goodsir  spent   hia,  187, 

202 
Bololhuria,  on  the  respiration  of,  140 
Hume  of  the   Goodsirs  at  21   Lothian 

Street,   with   its  occupants,  97  ;  hia 

other  places  of  retidencB,  187 
Hope  (Dr.)  Thomas,  Profesaor  ot  Che- 

mislry,  31 
"      "      "■     '  Ooodsir'a  "Dissect' 


ing-m 


uNole- 


126 


iiontal  sjcis  of  vartehral  colomn  in 
qufldnipeds,  226 
:Ininan  agency,  its  positive  effects  on  the 
globe,  219;  char^  it  can  ctTect, 
219 ;  body,  Qooilsir'B  views  on  its 
telenlogical  and  morphological  oom- 
pleleness,  183  ;  constitution,  what  is 
involved  in  it,  and  whnt  it  secnren 
;  science  and  the  inlal' 


.1  history  a. 


»)    0 


central   particl 


113 
Hewson  (WUHi 

of  blood,  b6 
Higher  principle  ot  man  ti 

mal  instincts,  220,  221 
Highland     and    Agricnltural     Society, 

Goodsir  a  member,  134 


hble  Pntui 
Hnmanlty,  w 

223 
Hnnter  (John)  and  his  works  in  anatomy, 

356.  361,  362 
Hunter  (Dr.  William),  hia  in6uence  on 

anatomy  and  physiology,  365 
Hnnterinn  Uedicol  Society,  64 
Huxley  (Profensor)   on   the  teeth    tai 

hairs,  33  ;  opinion  of  Ooodsir's  moi^ 

photogy,  161  ;  lecture*  on  relation  of 

man  to  lower  animals,  186  ;  ncconiit 

of  Anslralian   TsUai,  415 
Hypo-snlphiles  coimteract  the  Sareina 

vailfiaili,  113 
ITypcTondon  rfafci,  paper  on,  76 
Uyrtl  (ProfeBSor),  Goodsir  works   with 

him  at  Vienna,  167 

Idealibtio  opinions  of  physiolo^sts, 
290 

Immaterial  principle,  the  agency  which 
determines  the  aeUons  and  regulates 
the  processes  ot  tlie  corporeal  frame, 

Immeiliate  instruments,  organi  of  sense 
in  animals,  21 2 

Individual  organium  from  pro-existing 
parents,  291 

Influences     detrimental    to  life,    how 
guarded  against,  217 
mes  (Mr.)  as  an  anatomist,  362 
Lsanity.  Bichafs  opinion  that  want  of 
symmetry  in  two  eidea  of  cerebram 


I 


lotecta,  dotHd  veuel  homolognna  with 

heart  ui'l  priittitlve  aorta  of  verte- 

bntta.141 
Instini^t,  deUnltlon  or  the  term,  211  ; 

and  coiucionsDeiB,  310-318 
Instinctivs   acts  of  the    Knimnl,    2B3  ; 

coDBcioDHness,  essential  vbaraoten  of 

animality  to  ^>e  found  in,  211) 
Instdtutea  of  Medicine  chair,  candidates 

for,  120, 121 
InatraniBnts    {philoaophicnl},    Goodalr's 

endoavonr  lo  procTire  the  taut,  172 
Integuiuont  and  organs   of  senae  and 

speech  in  man,  243-255 
IntelUgence,    308 ;    BiHt    stage    Id    Ita 

erolntiaa,  309 
IntennaiUlaiy   bone    in    hnnian   skull, 

how  Ooetlie   iofeired   ita   existence, 

415 
tntenial  parasitea,  r^;etabIo  its  well  as 

animal,  113 
Intestinal  lesions  observnl  bjr  Ooodstr, 

66  :  his  preparations,  80 
loverlebrata,  lectures  on  their  compani- 

tl™  aunlomy,  138 
heinplfnu,  genus  of  fossil  fishes,  GO 
Italian  literature,  Coodsir  stadisB,  169 

Jacko,  the  iD0iike7,  and  his  doings,  S7, 
BS 

.lagnar,  saprsH^ndflold  foramen  of,  27 

Jalabort  {M.)  and  the  ribbon  of  th*r 
Brotherhood  of  Friends  of  Tnith,  SO 

Jameson  (Professor),  29,  30  ;  seeks  in- 
troduction to  and  is  Idnd  to  Ooodsir, 
46  ;  writes  to  Ooodsir  to  make  coi- 
leetious  for  the  museam,  and  to 
writs  a  paper  for  Wemerian  Society, 
63  ;  aoa<!»tr  lectorM  on  natural 
history  for,  146,  147 

Johnston  (Dr.  George),  of  Berwick, 
on  Tcl&ra  enmivm,  414 

Joints,  their  movements  of  a  spiral 
chamcter,  152 

Jonrdain  on  mlUt-tecth,  41 

Judgment,  man  oonacious  of  the  faeuJty, 
221 

KEUaHD  (Professor),  member  of  ba- 
thetic a-ah,  142 

Kingsmnir  barrow  Dxamioeil,  (7 

Knee-joint,  on  moTemente  of,  162 

Knox,  John,  in  File,  3 

Kboi  (I>r.),  Qoodiur  attends  his  lectures, 
19  ;  makes  skeleton  of  )rike  for,  23  ; 
invites  Goodsir  to  be  Tlcfr-preaident  of 
Anatomical  and  Physiological  Sodoty, 
S4  ;  OS  0  teacher,  25-28  ;  wishex 
Guoilsir  to  Join  him  in  the  anatomical 


!s.  463 

lectureship,  62  ;  his  catalogue  of 
collection  of  College  of  Surgeons,  80  ; 
at  21  Lothian  Street  holding  forth  on 
his  African  ciperieaces,  and  discusaing 
qnestions  with  Samnel  Brown,  104  ; 
distinguished  pupils  of,  lj2  ;  wishes 
Goodsir  lo  engage  with  him  in  a 
qaarloriy  work  on  anatomical  science, 
142  ;  "  Manual  of  Anatomy,"  Oood- 
Bir-s  opinion  of.  142 
KoUiker  supports  Goodsir's  views  on 


li,43 


LiBoca,  daily,  dogged,  downright,  203 
Laocelet,    or    Ao^Moxtu    bmcailaliu, 

paper  on,  371-393 
Language,  its  development,  a  remark- 
able part  of  the  human  constitution, 
220 ;  in  bmte  a  succauion  of  signs, 
313  ;   and  the  nnmher  of  articulate 
sounili,  261 
Lantern  of  Grandfather  John,  101 
LapUce,  his  saying  on  his  deathbed,  ST  ; 
physico-chemical    actions    In    living 
bodies,  112 
Largo,  Dr.  John  Goodsir  Settles  at,  7, 


s  simpUcLty  and  o 


s,  249 
LavuLsior  eiplained  nature  of  chemical 

phenomena  in  organisms,  112 
L«ctareB  at  College  of  Eturgcunit,  80-81 ; 

of  Professor  Goodair,  their  influence  on 

his  pupils,  201 ;  popnlarity  126 
Leg  of  man,  pecnliarities  of,  229 
Leslie  (Sir  John),  a  native  of  linrgo,  15 ; 

organic  aspect  of  logarithmic  Epintl, 

ISO 
Ufa  and  organiitatlon,  lecture  at  Roya 

Medical  Society  in  1856,  286.322 
Limax  taticeolaliu,  Pallas  ^rst  describes 

the  Atap&ioxna  under  that  name,  372 
Umb  (npper),  n^arded  by  GoiKlsir  aa 

on  appendage  of  the  lower  part  of  the 

neck,  157  ;  in  man,  principles  of  its 

completeness,  184 
Limbs,  Qotea  on  tho  morphology  of  the 

muscle*  of,  152-455 
LimiKBui  involulia,  anatomy  of,  75 
Linguistic  roots  and  the  adaptability  of 

the  mechanism   of  speech  for  their 

production,  251 
Lips  of  man  and  chimpansee,  260 
Usler's    improvemoot    of    microscopic 

glasses,  366 
Liver  of  sonlisli,  worm  inf«sting,  401  ; 

and  on  kidney,  78 
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Uving  oisaniom.  wlntloiu  of,  399,  2B3 

Lizars,  appointed  to  a  post  in  Hniiterian 
Uiueam,  128 

position,  207 
Mechanics,  younf~~  Qoodsir  fond  of  the 

study  of,  16 

on  hia  obellak.  1B4 

Meohanism  of  the  joints,  161 

LoDHlale    (Dr.),    "LifB    of    ProfeBsor 

MmIibIs,  the  two,  867-359 

Ooodalr,"  1-203  ;  remark  of  Dr.  Knor 

Meckel  on  muscle  of  sun-fish,  399 

Mediate  instmmqnta,  organs  of  «eoaO  in 

nerrw,  1S2 

mau,  212 

Lothian  Straet  (21)  domicile  of  QowUir, 

Mediterranean,  Fori**  cruising  in,  107 

Forbes,  etc.,  97  ;  peC«  at,  93  ;  viaiton 

to.  101-106 

Ooodsir.  163 

Louu  and.Chomd,  on  int<»Unal  Iraions 

MeUphysicol  inquiry,  SOS 

deacribea  by,  63 

Merer,  his  labours  on  the  mechuiiam  of 

the  joints.  ISa 

nirtopupiKiaS 

Microscope,  importance  of.  in  anatomi- 

Lambar corre  in  man,   226;    not   in 

cal  resiiarchc*,   84.  88  ;   shows  Uni- 

aalnalx, 32S 

formity  of  chaiacler  in  growth  and 

construction  of  tissues,  86 ;    Tarious 

legU  Zooiogicit),  426 

amdua  on,  357 

MAcaiLLrvBAl    (Professor),     how     he 

student,  387 

obUlned  hi/i  chair  in  Aberdeen,  7S, 

Microscopic   researches   of    Hooke   and 

79 

Milk-teeth  opinions  ot  aofltomisls  on. 

41 

shipofAnatomica]  Museum.  114 

Mackintosh  (Dr.  John),  lecturea  on  prac- 

physiology,  290 ;    latent  in  the  em- 

tice  or    physic.    29;    (Dr.    W.    C), 

bryo,  295 

Mirbei  on  phyaiology  of  pianls,  85 

Mchl  on  the  primordial  utricle,  94 

□Btaral  history,  attended   by   younii 

Molr  (Dr.)  of  Musselburgh,  36 

Ooodsir,  14 

MoliLra— peculiarity  of  anterior  molar 

Msga  Club,  Qoodflir  rlectrf  a  member. 

40 

SO 

Monkey,  pet,  of  Ooodsir's,  87,  98 

Monro  (Johu)  of  Milton,  father  of  Dr. 

78  ;  spedmena  of,  lent  to  Berliii,  169 

Monro,  primtis,  10 

Mooro,     primus,     and     his     inflnence. 

region,  183  ;  economy  and  spheres  of 

862-364  ;    MciuufiM,    rasearches    of. 

Mtion,   216  ;    by  rirtne  of  spiritual 

355,    367 ;    (CTiiw,  on   morbid   ana- 

princiiplo oiriuded  from  scale  of  mere 

tomy,  862 

animal  being,  27B ;  ciduded  by  his 

Moral  science  and  the  Revealed  Record 

recognise  spiritual  element,  277 

forms,  283 

distant,  159  ;  anatomy  defined,  263  ; 

should  1»  kept  distinct,  261 

Himu-ped  or  fooVhand  of  ape,  230 

Morphology  of  recent  growth,  289 

M«ix  heauties,  Edward  Forbes'a  draw- 

Morphology of  the  muscles,  451-456 

ings  of,  73 

Mortality  of  psyche  in  brute,  unphilo- 

Markings  on  the  palm  of  the  hand  of 

Bophical  to  entertain  question,  298 

Mother  of  Professor  Ooodsir,  1 1 ;  teaches 

Material  force    (ertenjal),   man    avails 

him  to  draw,  14 

himself  of  it,  219 

Motion,  a  condition  of  thought,  222 

Mouth,  how  its  structure  affects  speech, 
250 

290 

MdUer  on  cellular  atmctura  ot  chorda 

Matter  and  mmd,  how  they  are  to  be 

dorsalia,  85  ;   Goodair's  acquaintance 

i 

with,  1 09  ;  inflnsace  of  bia  intellnt 
on  ph^Hidlogical  msenrch,  ES7 ;  on 
Amphutxut  lanceolaiui,  373 

Husclea,  a  complete  (linBoctiaa  of,  131 ; 
of  rertebn  Hud  trunk  in  mu,  22R  ; 
of  haunch,  S27 ;  of  elephirot,  440- 
461  ;  nolo  on  the  general  morpho- 
logy of,  451,  452  i  notes  on  the  nio> 
phology  of  the  muscles  of  the  limba, 
452-456  ;  action  of  the  popliUns 
muffiJe,  455 

Muscnlu'  sjatem  of  luan,   on  the 
rangementi  o(  the  Sbrea  and  fasciculi, 
174,  176 

Huwnun  of  Univenit]'  of  Edinbui^h. 
46  ;  Ooodsir  fonns  s  nataraJ  history 
museum,  43 ;  nf  Royal  College  of 
Snrgeooa,  8D-S3  ;  formed  hy  Goodsir 
and  hia  usistaots,  162-165  ;  excel- 
lence of  apeciniena  in  Ooodair'a  mu- 
seom,  and  their  illaatntiTe  apeciality, 
171 

Masical  initrument«,  playing  pover 
owing  to  a  nerrous  luwhuiiam,  S49 

Uyology  of  elephant,  note*  on,  44S-461 

Myological  Btndiia,  ISO,  131 

Myateiy  of  connection  between  matter 
and  mind,  SBl 

Mifjxne  compared  with  ^mpAioztu,  36E> 

NiBHTTB  (Mr. ),  dentist,  Goodair  appren- 
ticed to,  19  ;  kindly  cancels  hia  indeii' 
tures,  22 

Natural  liiatory  feelinga  of  Goudisir  im- 
bibed by  hia  ]>U]riU,  128  ;  lectures  on 
for  Proferaor  Jamieson,  146 

"  Natupphiloaophie"  of  the  GBTmona, 
303 

"  NatnrwijuenKbaft "  of  tbe  Germans, 
303 

Neill's  (Dr.  Patrick)  opinion  on  sprat 
and  herring,  lOS. 

Nerrons  system,  morphological  relaUona 
of,  158,  157 

Nerve-filaments,  Goodaii's  views  on,  153 

Newhigging  (the  brothers),  86 

Nice,  Goodair  at,  1 60,  1 68 

"Noctes  Lothinrae,"  108 

Nomenclature  of  I^oteaaor  Goodsir,  157, 
15S,  181 

Nonnsnby  (Lord)  appoints  Profeuor 
Macgillivray  to  Abenleen  chair,  79 

North  temperate  region  the  original  area 
of  man,  183 

Notdbootu  and  mannacripta,  200 

Notts  ou  lectures  on  life  and  organisa- 
tion, 2S9,  322 

Novara,  Goodsir  nm<mlted  on  the  nataral 
history  eqaipment   of   the   Austriiui 


scientlfla  dremnmiTigatlon  of  the 
globe,  173 

Nucleated  cell  the  great  agent  in  ab- 
sorption, nutrition,  and  aecretion, 
115 

Numbers  of   students  at  his   cUsaes, 


226 

Oblirguttles  and  obliqns  overlappinga 
178,  179 

Obaervatiunal  reaearcb,  303,  305 

Oineromaths  and  their  symbols,  59,  60 

Oken's  programm,  155 

Old  and  odd  medical  lecturers  in  Edin- 
burgh, 103 

Optical  principles  on  which  eye  is  con- 
stniL-tBd,  211,  212  ;  aenae,  heiglitened 
in  Brewster  and  Goodair,  175,  178 

Organisation,  epoch  the  science  has 
reached,  287 

Organs  of  sense,  mediate  or  immediate 
212 

OTthagoriacus  mela,  Goodair's  memoir 
on  certain  peculiarities  in  its  stmc- 
tuie,  74,  394-400 ;  other  acconuts  of 
by  Professors  Cleland  and  Turner 
referred  to,  398 

Orthodoxy  qneationed,  119 

Owen  (Richard),  England  owea  her  high 
peaition  in  conipaiative  anatomy  lo, 
86 ;  detects  vegetable  organisms  in 
lungs  of  Ph/xaieoptena^  113  ;  the 
highest  British  authority  as  a  teleo- 
logiat  and  comparative  anatomist,  158 ; 
labours  in  teleological  anatomy,  Good- 
air's  gnat  value  of,  190  ;  a  pupil  of 
Barclay's,  364  ;  on  Trichina  giiniliM 
referred  to,  404 

Oxford,  a  delight  to  Qoodsir.  171,  172 

Oxonian  system  combined  with  northern 
scheme  of  education,  171 

Paoe  (Dr.  David)  excavates  bnriol-ground 

of  at  Leonanla,  48  ;  at  21   LotMan 

Street,  106 
Palate  of  man,  260 

Palmnlology,  Ooodslr's  studies,  49,  GO 
Pallas,  j4  mj^ioxiM,  described  in  bis  Spi- 

cilegia  Zoologiea  as  Lwiax  lanctola- 

(lu,  372 

dm  of  the  hands  of  man  and  tbe  chim 

pansee^   marking  of,  174^  the  folds 

in  the  skin,  238 
Parolysii  of  lower  extrenitiaa,  Goodsii's 
5,160 


J 


Pimaitii  oT  the  s 


I  system  of  had- 


doch  nnd  cod,  141 

FittellB,  OD  Bctioo  of,  lEl 

Fatliulugy,  GoodsJr's  sludies  in,  6S ; 
porta  with  his  prcpontiona,  60 

Felonaia,  »  new  genua  of  tuuicUed  niul- 
Insis,  dMoribed  by  Porbos  and  Good- 
sir,  72,  43G-410  ;  P.  atirugala,  435  ; 
P.  gkbra,  436 

Perooptlon,  whnt  it  ta,  810 

Percy  (Dr.  John),  graJiuBtion  thesis,  131 

PeriuMUD,  casta  of  diaaectiaii  ol^  34 

Peraoasl  ohaxscUimtics  of  Profeeaor 
GoocUir,  70.  71 

Peraanslltyofliaiuatihiiing,221 ;  o 
spiritual  eletpsat.  271 

Peta  at  21  Lothlaa  Street,  67,  SB 

PettigiBW  appointed  to  a  aituutjon 


n  Muiei 


I,  ]2f 


Phalhaia  va/garit,  limlo  of,  141 
Phiuea  '(two)  at  huinaaity,  SSU ;  i 

of  second,  281 
Piiilosophicid  Inatitntian,  twelve  lectures 

oij  iiunian  phjaiology  at,  114;  Instru- 
euts,  Ooodsir  collects  the  best,  169, 


B  of, 


172 
Philosophy  of  matter,  various  vi 

D4,  9S 
PhoTufoptaia,  greeaiah  vegetable  mould 

in  iwigs  of,  113 
Phonetic  types,  their  tenacity  in  succes 

nlve  devetopmeot  at  liuigiiBge,  2G3 
"  Phyaiotogical  anatomy,"   866 
Phyaiologicsl  laws,  oliullaiice  of  tnimab 

■U>,  218 
Placenta,  on  the  structure  of;  IIS 
Plant,  psyche  in,  206 
Pneama,   Goodair's  infallible,  127  ;  in 

man  subject  to  his  vrill,  272  ;  oo-onli- 

nate  with  iphere  of  action  on   earth 

and  his  future  deatinatlon,  275,  299 
PopIiteUB  miutle,  action  of,  4fiG-4G6 
Position  of  man,  and  the  erect  ong  pecu 

liar  to  liiin,  224 ;  in  the  scale  of  be- 
ing, 266 
Potato  disease,  paper  on,  76  ;  Oooilair 

stndiea  thesn^ect,  IS],  122 
Power  and  force,  how  they  differ,  270 
Prsctice,  the  aim  sud  purport  of  nieiliiaiJ 

education,  131-1  S3 
Practitioner,   Oouilsir  as  one   at    An- 

atnither,  34 
Precieeneaa  of  Goodair  aa  a  lecturer,  126 
Preference  ot  moo  for  certoin  artidea  of 

food  specially  created  far  him,  217 
Present  aspect  of  medicine,  addressed  by 

I'Tofesitor   Ouodair    to    the    Mediro- 

Chiniijpca]     Society    of    Edinburgh, 

Jmiuai-y  6,  1SB9,  3!t6-3J[) 


Press  on  ProTiasor  Goalalr,  196,  197 
Prevention  better  than  cure,  337,  33S 
Prixca  aimed  at  by  Pn>fegaor Goodair,  199 
PnidDctivily    of   certain  vegetable  am) 
animal     fanns    ollecled   by   human 
agency,  218 
Progreaa  of  utistomy,  lecture  on,  360,  36S 
Progression  of  humuu  body  lesa  laborious 

than  of  animal,  227 
Progreasive  man,  280-285 
Protoplasm  (nucleated)  of  the  Oermana, 

91,94 
Proliferation  of  cella,  B3 
"  Promoter, "  Goodsic'a  addressee  aa,  186, 

187,  323-336 
Protogenea  of  Profeasor  Hacltel,  B6 
Psyche,  the  soul  of  the  aniuial,  269,  SSH 
Psycliic  principle,   Immutabiiity  of  its 

powers,  272,  27S 
Psychical  eaaenco  varim  in  its  endow- 
ments in  dilferent  species  of  sliimals, 
S9S  ;  povera  hi  brute,  314,  315 
Psychology,  human   and   comparative, 
liow   tube    iovcftigated,   210;    anil 
nietnphyaica,  distinction  of,  SO? 
Pupils,  Ooodsir  much  esteemed  by,  1 26 
Purldiye's   views    on   development   of 
teeth,  43  ;  diecovers  germiiul  veaiolea 
in  ovary  of  birdo,  34 


Qdain'b     Anatout,    edited    by   Dis. 
Sharpey,  Thomson,  and  Clelond,  11(> 
Quaker  Philosophers,  67 

RiBBiM,  150  saeriCced  by  Dr.  Martin 

Bsrry  to  ascertain  one  fact  in  phyu- 

ology,  68 
Rascbkow's  viewH  on  milk-teeth,  43 
Keptilian  heart,  oD  o  wont  of  synchron- 
ism in  the  movements  of  its  auricles, 

443-J45 
Jtcymond  (Dn  Boia),   Goodair  tokea  a 

specimen  of  MoIapUnirvt  to,  169 
ItcBction  of  animal  on  its  area,  209  ;  of 

man  upon  his  geogmphicol  are*,  218 
Bectaogular  ajatem  ouwhich  man's  body 

ia  formed,  2/6 
Rcdfem  (Profesaor),  obaervaUouB  on  ab- 

uonual  uulrition  in  urtii'ulorearlilagcA, 

117 
Ruid  (Dr.  Jolin},  demonstrator  to  Di'. 

Knot,  28  :  and  his  works,  6G,  66  ; 

getri  St.  Andrews  chair  of  anatomy  bjiiI 

medicine,  72 ;  at  21  LothianStnat,  106 
Religiosity  charactaristic  of  every  [onu 

of  the  human  race,  277 
Roligioua  character  of  Goodair,  193 
Replenishing  aud  subduing  the  oorlli, 

iuatouces  of,  219 


BoputaUon  ot  BzottBaoi  Ooodair  mbnxd, 

RtsponaibilUf  of  moo,  S74 

"  RcHarrectiDiiiBtii"  of  Edinbnrgb,  S 

Retiiia,  mouiic  Btractnre  of,  320 

RetroiiTeuiive  mao.  27^-270 

RetiiuH  on  A  mpkioseiu  laHcailalui, 

Revealed  reconl  to  be  taken  into  ace 

wbeu  trentlng  of  mac's  jiositian,  IS4  ; 

and  man's  uuucioiuDeiis  that  be  1b  ' 

Lave  dDminion  over  planla  anil  u 

malg,  210  ;  and  the  eclenUfic  results 

of  biimui  reaearcb,  278 

RuTelatioD  ( Diiioe)  inacribed  on  Ooodsir'i 

standard,  127  ;  indlcatee  north  turn 

pcrate  zune  as  origiaal  area  of  man, 

2ia 

Itubin  on  mllk-leeth,  Goodeir'a  remarks 
Iluseuknuii,  ^tbetifc  des  BiissUcheii, 

Ross  (Duncan  Forbeii)  of  Sindeoce,  S  ; 

(Miss  Jbuuu),   wife  of  Bev.   Josepb 

Taylor,  9 
KouHHean  as  a  true  pbilDCopber,  lfi4 
ItujiU  College  of  Surgoins,  Ooodsir  he- 

cumea  a  liFentiale  of,  31 ;  appoiDtad 

ouratoT,  79  ;  bis  work  there,  80-83 
Soyal  Inllnnary,  Dr.  John  Reid  uid  bin 

circle  at,  63  ;  OoodHir  wishes  to  be- 
come assistant- surgeon,  133 
Roya!  lustitution,  coat  of  dloaection  of 

hoixB  prcsenteil  to,  136 
Rojiil  Uediual  SocLEtf,  Cciodsir  joins  it, 

21 ;  its  presidents,  61 ;  great  oamea 

upon   its   roll,   78 ;    elected    senior 

pre»iiIeDt,  77 
Royal  Fhyiical  Sodety,  Ooodsir's  iirat 

pnhlio  Bppearaiue,  33 ;  president  uf, 

78 
Royal  Society,  elected  a  follow,  121 
lluminants,  on  the  follicular  stage  on 

dentition  in,  11 

3&CBin(,  development  of  In  man,  220 
SL  Andrews,  Goodsir  goes  to  nntTersity, 

13  ;  its  muMiun,  II ;  university,  4G  ; 

its  literary  and  pliilosophlcal  society, 

46  ;  reads  eneayu  at,  48,  63  ,-  Qoodsir 

and  Furlm  aspirants  for  ahium  in  the 

univeraitj  of,  72 
Balnion,  Ooodslr  studies    development 

snil  characters  of,  110 
Sanitarians,  animals  are  perfect,  218 
Sanitary  regnlstiona,  how  forced   upon 

the  attention  of  man,  218 
Sarcina    ventriatli,  paper  on,  76 ;    in 

cases  of  waleM.niali,  112  ;  affects  oil 
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Sarags,  man  not  originaUy,  274 
Scbleidun  and  Schwann  discover  cell  in 

1838,  81,  86 
Schwann's  views  on  the  nature  of  the 

celUBl 
Sdeoce  not  recognised  in  this  conntry, 

100,   101  i    should   not  h«  elevated 

above  otlier  forms  of  human  belief, 

1 SG  ;  properly  so  called  had  it*  origin 

within  the  Cliristiau  era,  28  G 
Scinciu  Karuj/ofiH,  want  of  synchronism 

in  the  movonienta  of  the  nuriclea  of 

hoort,  US 
tkolrx  giiiat,  Cuvier,     OynntBrkyKchju 

irjitiiu,  Rudolphi,  401 
Scottish    kiag'a    tombs,    edict    against 

deseomtion  of,  18  ;  systems  of  physic, 

Cullen  and  Browo,  367 
3cri]>tiires  should  be  more  read  and  ei- 

paun<led  at  pabllc  woi^hip,  166 
Bea-urchins,  on  their  structure,  139 
Seal  tamed  at  Anstrutber,  68 
Secreting  structures,  paper  on.  111 
Secretion  the  same  as  nutrition,  IIG 
Self  and  not  aelf,  our  consciousness  of, 

221 
aelT-conscIonsness  d(  buman 


Senatus  m^emicus,    their   opinion  of 

Professor  Uoolsir,  1 00 

nsation,   three    parts   in   every  act, 

309 
Serres  on  embryonic  condition  of  teeth, 

42 
Sbarpey  (Dr.)  observations  on  Cilia  and 

his   early   use    of  the  miorosonpe  iii 

anatomical  research,  88 ;   history  of 

general  anatomy,  116 
Sheep,   emliryo  of,  possesses  gems  of 

canine  and  upper  Iniuslre  teeth,  41 
Sheep's  cranium  picked  np  by  Goethe, 
1  inference  he  drew  fVom  its  eiuni- 
lion,  164 
Shetland   and   Orkney,  Coodsir's    and 

Forbes's  visit  to,  62,  63 
Shoulder  in  man,  its  peculiarity,  332 ; 

in  the  animal,  233,  236 
Sight  in  infant,  316,  821 
Simpson    {Sir  James  Y.,    Bart),   hit 

labours  and  discoveries,  66.  67 
Skin  uf  moo,  its  density,  toughuess,  and 

pliancy,  214-810 
Skull,   variety  of  opinions    as  to  the 

number  of  it*  s^ments,   160  ;  and 

biain  in  man,  256-261 
Skulhi  of  earlf  Fife  settlets  exaioiDed,  17 
Smacks  or  Aostruther,  1 7 
Smell,  on  the  Ecstbettcs  of,  143 ;   and 
te  in  mau,  216,  217 
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Smollflgrow  intogiilH^  110  ' 

Bmjtb    (ProresBor  Piarai),  member    of 

^tbetic  clubs  l-iS  i  O"  ttie  antiquity 

of  intelleutanl  man,  itferml  to,  280 
Bnail,  accamit  at  Itn  anatomy,  33 
Sole  of  human  toot  and  of  ape,  £40,  241 
Song,  slanEii  froni  one  of  Forbed's  oinero- 

mathio  Bonga,  105 
Sounils,  on  the  general  principle  which 

regulntes  the  uppro1»tiun  or  disijipro- 

bntion  uf  aounda,  143 
South  Cottage,  Waidie,  188 ;  hi»  death 

at,  104 
Space,  a  eondition  of  thought,  321 
Bpeciea,  Bjwcific  economy.  2DS ;    when 

Specific   chemical    constitution  of  each 

grouji  of  ultimate  orgauiud  parts  of 

frame,  203 
Bpeoulation  in  lut  yuars  of  Goodsir's 

life,  181 
Speech  as  affecting  the  application  of 

man's  endowments,   220 ;    conferred 

on  man  hy  ■  Divine  act,  184;    in 

man,  260-255 
Spence  (Profeaaor),  attended  Goodair  in 

h)a  Lut  illness,  104 
Spicula  of  Telhea,  408-4 1 2 
Bplder-monliey,  corkscrew  cnrre  of  tail, 

225 
Bpina  (humim),  225 
Bpiml  atUtudea  into  which  human  body 

can  be  thrown,  how  accounted  for,  2S6  ; 

character  ofjoint-moveraeoti,  152 
Bplrat  (logarithmic)  law  at  work  in  the 

increase  of  organic  bodies,  1 80 
Spiritual  economy  to  be  connidercd  in 

Judging  man's  relative  place  in  animal 

series,  27G  ;  relations  of  man,  Goodsir 

on.  185 
Sponges,   paper    ou    tlie    morphological 

constitution   of  the  sfcelelon  of,  75 ; 

on  the  aniuial  matter  of,  138 
Sprat  and  herring,  difference  between, 

108 

176,178'' 
Structure    merely   the    instrument    of 

consulDiisness,    209 ;    and   actions   of 

living  organisiD  as  a  chemico-physicol 

eyBlem,  2S8 
atruthem  (Dr.  John),  teaches  Goodsir's 

claw,  ISO 
Student  homes  and  hiibits,  07-107 
Sludia  Zoonmniea,  a  work  proposed,  1  SO 
Snbjcola,   Ulgh   price   of,   20;    Uoodeir 

carries  one  to  AnatruUier,  34 
Suffetiiigs  of  Goodsir  from  overworfc, 

149:  his  latest,  101 


Bnn-fish  (abort)  and  iU  parssite,  memoh^ 

on.  74.  304,  400 
Surface  of  gtolM,  how  affected  b;  human 

Bgpncy,  2ia  j  of  orgnuic  fonua,  Guod- 

sir's  researches,  174. 
Surgeon,  Ooodsir  as  a  practical  snr^gaMi 

at  Aattmther,  35  j  (consulting)  wiahea 

to  became,  13'i 
Surgical  anatomy,  3G9 
Syme  (Profsssorj,  uotices  young  Qoodslr, 

16  ;  Goodsir  dresser  and  assistant  to, 

20  ;  bis  opinion  of  Goodsir's  lectatw 

at  College   of  Siirgrans,   81  ;    ollere 

bini  eui'alorship  of  Uedical  Faculty's 

collection,  108 
Symmetry  of  brain  has  more  to  rio  with 

higher  faculties  than  bulk  or  form,  184 
Sympathetic     nerve,    on    the  ^cephalic 

termination  of,  G4-5S 
Synorisl    membrane  of  joinla,  on,  162 
SynteWffj  from  Hebridas,  a  ncwgenmi,  78 
Sj-philitic  nodes  on  skuJla  of  early  Fife 

settlers,  47,  13 

Tail  in  Sshea  like  OrOagoriaaa,  etc., 

398,  309 
Taylor    (Her.  Joseph)   of  Caml«e,  9  ; 

[mas  Elizabeth  Dunbar),  marries  Dr. 

Goodsir  of  Anstmtlier,  0 
Taylor  and  Smyth,  mEasurcmenti  from 

pyramid,  ISl 
Teaching  and  revival  of  the  anatomical 

■ehool,  122-123  ;    of  Goodsir,  ila  si- 

celleneea  and  completeness,  130 
Teeth,    Goodsir    makes    collection    of 

morbid  and  healthy  anatomy  of,  24  ; 

memoir  on  the  origin  and  development 

of  the  pnl  ps  and  sacs  otthehumiui  leelli, 

36-44  ;  of  man  affecting  speech,  250 
Tegumentary  folds  of  palm  of  human 

hnud,  238-238  ;  of  ape's  hand,  240 
Teleological     anatomy    defined,     362  ; 

should  be  kept  distinct,  264 
Temperate  mue  moat  suitable  tor  bumaa 

life  and  welfare,  216 
Tenniuit  {Willinm)  the  poet,  a  native  of 

Aiutruther,  G 
Testimonials   of   Goodsir   for   anBlomy 

choir,  1  lU 
Tests  and  oaths  reqiilred  for  nnivBTiity 

chairs,  121  ;  ninoval  of  prDressitm^ 

tests  in  lay  eliairs  af  Scottish  imivar- 

sities,  145 
Teiiwa,    paper    on    the  stmctnre   md 

economy  of.  405-410 
Tetrahedron,  the  finished  structure  of 

man,  179 
Telrarhf/Hclaii  rtptaiUf  GobLald,Enloioa, 


TextmtH,  Goodalr'a  itudlea  of  the  tfpe 
upon  which  Ihey  were  aiTangrd,  171 

Thalaitfma  nnd  BcAiunu,  Forbea  and 
GaodHir'e  pop«r  on  their  natunl 
history  and  anatomy,  425-431 

ThulaMiiia  mtUaloria  at  Montagu,  426 

TUmloglcal  thoughta  of  Profeasor  Oood- 
gir,  166 

These*  nf  hia  pnpils,  128 

Thigh  and  thigh-bane  in  mui  and  ani- 
mala  camtmred,  228 

Thamaon  (Dr.  Allen)  aa  a  discoTerer  in 
ambrj'olDgj-,  68 

Thought  and  the  moral  faoolty  not 
possessed  by  the  animal,  220-221 

Thumh  in  human  hand  capable  of  com- 
plete opposition,  '^38 

Time  and  space,  318 

Tiaauea,  anatomy  or,  resoonhe*  in,  84-9S ; 
their  growth  and  conatvuctina  nnifonn 
in  character,  8G  ;  deeper  uamuiBtioD 
of,  by  compound  microscope,  87  ; 
Otwdflir  r^iuded  their  demonatratioa 
as  an  eaaentiol  part  or  hie  conrse,  12G 

Todd  (Dr.),  "  Cyclopodia  or  Analoniy 
and  Physiology,"  86 

Tongue  of  man,  2S0 

Tortoise,  experiment  on  the  anriculai 
contractions  of  iti  heart,  443-446 

Tradition  points  out  north  lemperal* 
zone  as  original  area  of  nmn,  215 

Trangreasion  of  laws,  animals  not  onb- 
ject  to,  213 

Triangle,  the  bame  nf  organic  fotme, 
Goodair's  views,  170-182,  193 

Triangular  arrangements,  175 

Trichina  apimlii  not  found  on  aabjecta 
dissected.  141  ;  Owen  on,  404 

Trinity  Baths,  residence  at,  187 

Truth  in  meosaremBnts,  Ooodsir'a  parti- 
cularity, 178 

Tmicata  (compound),  paper  on,  78 

Tunlcateil  mciUnacs,  lecture*  on,  141 

Turner  (Professor),  assiatsnt  to  Ooodair, 
126 

Tutorial  aystem  introduced  into  his  choir 
by  Qoodsir,  124 

Tweeddale  (Marquis  of)  consults  Gooii- 
sir  on  feeding  qtialitiea  of  turnips,  134 

UoLT,  on  the  Eeathetica  of  the,  144 
Ulceration  in  articular  cartilage,  116 
Ulwira  and  abscesses,  how  they  affect  i 

ciecuni,  76,  77 
University  of  EJinhorgh,  Goodirir  mal 

cBlates  in,  19  ;  anatomical  mnsen 

Ooodsir  labours  to  make  it  firstrat«, 

170 


Vekalics  and  the  influence  of  hii  ana- 
tomical diaeoveriea,  84 

VertEbml  column  in  roan,  peoullaritiw 
arranged  for  erect  position,  224-227 

Vertebrate  head,  on  mor()hoiogy  of,  168 

Vetfrinory  diploma,  Ooodsir  pTnmlnM 
for,  1S4,  136 

Virchow  (Professor)  dedicates  to  Goodxir 
his  work  on  cellular  pathology,  92 

Vision,  aenae  of,  as  manifested  in  tho 
animal,  211-213 

Vogt'e  opinion  that  the  brain  produces 
tlioughts,  etc.,  290 

Voice  In  man,  219 

Waoneb  and  Henle's  tIbws  on  the  Mtnw 
of  the  ceU,  94 

Wanlie,  intention  to  build  a  boose  at, 
IS8  ;  hia  last  days  at,  191 

WeUenbeiKh  (P.  H.  J.),  inaugural  dis- 
sertation on  OrtJuigorUcHS  referred  to, 
3fll 

Wemeriaji  Society,  Goodsir  becomes  a 
member,  71 ;  writos  many  papers  for 
it,  74,  75 

Whytt  (Dr.  Hobert),  influonco  on  phpi- 
ology,  35S 

Wildbad,  Goodsir  at,  163 

Will,  animals  have  uo  will  in  the  proper 
aense,  213  ;  directed  by  Divine  prin- 
ciplea  of  thought  and  belief,  223 

Wilson  (Dr,  George),  69  ;  at  21  LotMrai 
Street,  106  ;  and  Goodsir  propose  to 
lecture  on  chemico-physiology,  111, 
112  ;  as  biographer  of  Forbes,  QOod- 
air's  opinion,  107  ;  (James),  accom- 
panies Goodsir  to  Dornoch  Firth,  lOH 

Words  originally  appellative,  261 

Works  to  the  Isit,  191-193 

Worm  infesting  mnscolar  tissae  of  Brama 
Taji,  101 


VabreLL  institutes   genua  AmjAioiu 


ZOOLOQY  (marine)  studied  at  Anstntther, 

17 
Zoology,  Goodsir's  love  tor  the  study  of, 

136,  137 
Zoophyte,  new  to  British  seas,  found  in 

Orkney,  62 
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